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ls number of the Bulletin is a review of some recent work on blood and its disorders. The authors of the first paper, Dr. G. L. 


Taylor and Dr. R. R. Race, were until 1939 working on the serological aspect of human inheritance with Professor R. A. Fisher at 
the Galton Laboratory, University College, London. Brief reference to this work was made in BMB 346. On the outbreak of 
war, in anticipation of heavy demands for test-sera from military and civilian transfusion services, the Galton Laboratory unit was 
taken over by the Medical Research Council to form a Blood Grouping Serum Unit. In this period Dr. Taylor and Dr. Race have 
both published a number of papers on blood-grouping and other serological subjects, most of which are reviewed in this number. 

Dr. W. T. J. Morgan is a member of the staff of the Lister Institute of Preventive Medicine, and Reader in biochemistry in the 
University of London. He has been an Honorary Secretary of the Biochemical Society since 1940 and was, from 1929 until 1937, 
First Assistant and Biochemist to the Institute’s department for the preparation and study of therapeutic sera. His published work 
during the last 10 years has included many papers on immunochemistry. His chief interest has been in problems associated with the 
isolation of bacterial and tissue antigens in homogenous condition and yet retaining in full their “ native” character. Dr. Morgan 
recently succeeded in combining non-antigenic polysaccharides which possess serological properties of biological interest, such as 
bacterial haptens, plant gums and specific blood-group substances, with certain bacterial proteins, thus forming potent antigenic 
complexes which induce the formation of immune-body specific for the polysaccharide component of the artificial antigen. The 
formation of artificial antigenic complexes under what are almost physiological conditions, opens up a new line of approach to the 
whole problem of the nature, formation and occurrence of antigens in micro-organisms and animal tissues. 

Dr. C. J. C. Britton is a graduate of the University of Otago, New Zealand. He first came to England in 1932 for two years as a 
Research Scholar to the Bland-Sutton Institute of Pathology, Middlesex Hospital, London. Then, following three years as Assistant 
Pathologist to Christchurch Hospital, New Zealand, he was appointed Assistant Pathologist in the Bland-Sutton Institute and is now 
also Officer in Charge of the Emergency Public Health Laboratory, Sector 5 (one of the laboratories of the Emergency Public Heal): 
Laboratory Service, which was described in BMB 64). Most of his published papers deal with hematological subjects. He is also 
co-author with Dr. L. E. H. Whitby of “* Disorders of the Blood” (4th edition, 1944), and contributes the section on blood disease in 
Savill’s “* System of clinical medicine ” (12th edition, 1944). 

Dr. Harold Scarborough is Temporary Assistant Physician in the Edinburgh Royal Infirmary. Formerly the holder of a Beit 
Memorial Fellowship for Medical Research, Dr. Scarborough has published work on a variety of nutritional subjects. He has made 
a detailed study of many problems involving capillary resistance, particularly in relation to the bleeding diseases. Since the 
war, Dr. Scarborough has been Principal Medical Officer and Deputy Director of the South-East Scotland Blood Transfusicn 
Service. An account of a series of his papers on the properties of stored blood has already been given in BMB 94. 

Dr. E. P. Sharpey-Schafer is First Assistant in the Department of Medicine of the British Postgraduate Medical School, London. 
Before the war he was particularly interested in endocrinology, and had published a number of papers on this subject. Since the war 
his interest has been diverted to problems in connection with the dynamics of the circulation. 

















SPECIAL CONTRIBUTIONS 


HUMAN BLOOD GROUPS 


G. L. TAYLOR, M.D., Ph.D., F.R.C.P. 
and 
R. R. RACE, M.R.C.S., L.R.C.P. 





Human erythrocytes contain many different antigens (agglu- 
tinogens), usually demonstrated by agglutination on addition 
of serum containing corresponding antibodies (agglutinins). 
Besides antigens common to man as a species, there are others, 
present in some people and not in others, which enable us to 
divide mankind into several different systems of blood 
groups. The number of detectable antigens will no doubt 
be increased. 

For many years it had been known that the serum of one 
species agglutinates the cells of another species of animal 
(heteroagglutination) when Landsteiner (1900), by finding 
that the sera of some human beings agglutinates the cells of 















































others, showed there were differences in the blood of members 
of the same species. The agglutination of the cells of one 
member by the serum of another member of the same species 
is isoagglutination. 


ABO Groups 

According to whether the cells contain one (A), the other 
(B), both (AB) or neither (O) of two antigens, A and B, 
Landsteiner and his colleagues classified mankind into four 
groups. Of all human erythrocyte antigens, A and B are 
the only ones for which the corresponding agglutinins occur 
naturally in human serum, and because antigen and corre- 
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sponding antibody may come together in vivo, the ABO groups 
are of great importance in blood transfusion. Landsteiner 
pointed out that a person’s serum cannot contain the antibody 


(agglutinin) for an antigen (agglutinogen) present in his 
erythrocytes, but with very rare exceptions anti-A or anti-B 
agglutinins (or both) are found in the serum when the 
erythrocytes do not contain the corresponding antigen. 


The position is shown in the following Table : 


TABLE I 





Antigens in ery- 
throcytes . oO | A B | AB 
Antibodies in| Anti-A + Anti-B | Anti-B | Anti-A | None 
serum (alpha + beta) | (beta) | (alpha) | 
Jansky _ classifi- 
cation . : I II | ee ay 
Moss classifica- | 
tion . om IV II =m. i & 








Instead of the alphabetical A, B, AB and O (O indicating 
absence of A and B) classification, based on the antigenic 
content of the cells, many workers, particularly in the past, 


Parents 


Gametes 


genotypes 





Children 
Group O 





phenotypes Group A 


have used a numerical classification. Unfortunately there 
are two different ways of numbering the groups, Jansky 
(1907) and Moss (1910), and confusion and accidents have 
resulted. Numbers should not be used for, apart from pre- 
venting confusion, the alphabetical classification, recom- 
mended by the League of Nations, gives information about 
the nature of the groups. 

The ABO groups are inherited according to Mendelian 
principles as shown by Bernstein (1924, 1925). A child gets 
from each parent one of three antigens A, B or O. O is 
more than merely an absence of A and B; it is itself an 
antigen, although a poor one. Antibodies to O can be pro- 
duced by immunizing animals, and they occur spontaneously 
in some animal sera and very rarely inhuman serum. Anti-O 
is often and unfortunately called “ alpha,” because it reacts 
with most A, cells, probably the heterozygotes A,O. The 
factors or genes which determine the heredity are carried on 
(he chromosomes in the nuclei of the cells. In the sperma- 
tozoa and ova there are 24 chromosomes, which at fertiliza- 
tion pair with their opposite numbers to make the 24 pairs 
of chromosomes found in all cells of the body except the 
gametes; each of a pair is complementary to the other. 
Asa child may acquire genes for A, B or O from each parent, 
the antigens it receives may be as shown in the Table: 





TABLE II 

oO Serologically 
Gene from | Gene from aa demonstrable 
One parent | other parent oe Amal blood group 
ype [phenotype] 

A | A AA A 

A | Oo AO A 

B B BB B 

B oO BO B 

A B AB AB 
Oo oO oOo Oo 





When A or B is transmitted with O, only A or B is sero- 
logically demonstrable ; A and B are both “ dominant ”’ to 
O, or O is “ recessive ” fo the other two ; A and B are equally 
dominant and both are manifest in the group AB. AA, the 
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homozygote, and AO, the heterozygote, both belong to group 
A, and no serological method of differentiating the homo- 
zygote and the heterozygote has yet been devised. The posi- 
tion of BB and BO is similar. 
cells carry one factor and the other half carry the other ; 
thus an AB person produces A and B gametes in equal 
numbers ; AO produces O and A in equal numbers, and so 
on; whilst AA, BB and OO yield only germ cells of one sort 
—A, B or O. No child can have an antigen which is not 
present in one or other of his parents. The 3 pedigrees given 
below illustrate more clearly the method of inheritance : 


In any person, half the germ 


Sub-groups of the ABO System 
Dungern & Hirschfeld (1911) described the sub-groups A, 


and A,, A,B and A,B. Nearly all anti-A sera (from group B 
donors) contain two anti-A agglutinins, alpha and alpha, ; 
alpha reacts with all the sub-groups A,, A,, A,B and A,B, 
while alpha, reacts only with A, and A,B and not with A, 
and A,B. To test for the sub-groups, alpha, is obtained free 


from alpha by absorbing alpha from a group B serum (chosen 
because it contains alpha, in good amount) with A, cells. 
Alpha, occurs naturally in the sera of some A, and A,B 
people, and anti-O very rarely in some A,, B and A,B sera. 
A, reacts more weakly than A, and although it has been 













suggested that the difference between them is only quantita- 


tive, there is no doubt that it is qualitative. The sub-groups 
increase the number of groups from four to six: A,, A», B, 
A,B, A,B and O. The inheritance of this extended system is 
explained by a simple extension of Bernstein’s theory. Instead 
of the three original factors A, B and O, there are now four, 
A,, As, B and O, with A,, A, and B dominant to O, and A, 
dominant to A,. A child gets one of the four factors from 
each parent and may be: 


TABLE III 
AvAy BB | 
A,A,+ all sub-group A, BO| both group B 
A,O A,B _ sub-group A,B 
A,A2) A.B sub-group A,B 
AO | both sub-group A, Oo one 


Other more weakly reacting forms A;, Ayand A; have been 
described. 


MN Blood Groups 


Landsteiner & Levine (1928a) described another system of 
human blood groups depending on two antigens M and N, 
and according to which are in the cells, people can be divided 
into three groups M, MN and N, which have no connection 
at all with the ABO groups. Later (1928b) they showed that 
both M and N are inherited as characters without dominance, 
so that when they occur together in group MN they are both 
manifest ; nobody lacking both M and N has yet been found, 
and there is therefore no group corresponding to the O group 
of the ABO system. A person of group M has received M 
from each parent, is homozygous MM and will produce 
only M gametes; group N is similar, homozygous NN. 
The heterozygote, MN, gets M from one and N from the 
other parent, and produces M and N gametes in equal 
numbers. If one parent of a mating is M, no N child, and 
if one parent is N no M child can result. 

Anti-M and anti-N agglutinins do not occur naturally in 
human serum, though nine or ten cases of sera containing 
anti-M and one of anti-N have been reported. Testing for 
M and N is done with the sera of rabbits which have been 
immunized by the injection of suitable erythrocytes. Before 
the sera can be used it is necessary to remove the species 
antibodies, which will react with all kinds of human blood, 






















































































































































































































































































































































































































































and leave only the specific anti-M or 
anti-N. Correct diagnosis of these 
groups requires very great experience. 


Essentials of the Rh Factor 


When the erythrocytes of a Rhesus monkey 
are injected into the circulation of a rabbit (or 
guinea-pig), the serum of the rabbit may acquire 


possible that quite a proportion of 
cases with Rh-positive mothers are 
caused by this type of agglutinin. 


the property of agglutinating the erythrocytes 


Rh Factor 


The latest factor, the Rh antigen 
(agglutinogen), was described by Land- 
steiner & Wiener (1940, 1941), who 
found that the serum of a rabbit or 
guinea-pig which had been injected 
with the erythrocytes of the Rhesus 
monkey agglutinated the cells of 85 % of 
white people in America and failed to 
agglutinate those of the other 15 %. 
The two classes are called Rh-positive 
and Rh-negative. The distribution is 
similar in Britain (Boorman, Dodd & 
Mollison, 1942; Hoare, 1943; Taylor 
& Race, 1944a), but there are marked 
racial differences. The proportion of 
positives is higher in American negroes, 
and Rh-negatives are very rare in some 
races; only one was found by Land- 
steiner, Wiener & Matson (1942) in 120 
American Indians and one in 150 
Chinese (Levine & Wong, 1943). Rh 
is inherited as a dominant character, 
the gene Rh determining its presence, 
and the gene rh its absence; its dis- 
tribution is the same in the two sexes, 
and it seems to be quite independent 
of any other known blood-group anti- 
gen. It is present at birth. foetalis). 


Before long, agglutinins identical 

with anti-Rh were found in the sera 

of certain persons who had hemolytic reactions following 
transfusion of blood which, according to the ABO groups, 
was compatible. The recipients were all Rh-negative and 
had either been transfused before, or were women receiving 
a transfusion in connection with childbirth. The first group 
had been immunized by earlier transfusions of positive blood ; 
the second by Rh antigen present in the foetus and inherited 
from the father, the antigen having crossed the placenta from 
foetus to mother. When transfusion reactions due to anti-Rh 
were found in the mothers of infants suffering from hemolytic 
disease of the newborn (erythroblastosis fcetalis) the con- 
nection between immunization of the mother and this disease 
of the baby was quickly realized. According to Levine, 
Burnham, Katzin & Vogel (1941) it results from the isoim- 
munization of a mother by an erythrocyte antigen which 
she lacks, but which the child has inherited from the father, 
and the subsequent passage through the placenta of the re- 
sulting antibody to act on the susceptible foetal blood. As 
90 % of the mothers concerned are Rh-negative, and anti-Rh 
can be found in the sera of a large proportion of them, 
and as every affected child of such a mother tested has always 
been Rh-positive, the importance of Rh in the causation of 
this disease cannot be doubted. 


Confirmation of the part played by Rh in the etiology of 
hemolytic disease of the newborn has been provided by many 
workers, and in Britain by Boorman, Dodd & Mollison 
(1942, 1944); Taylor (1943); Race, Taylor, Cappell & 
McFarlane (1943); Hoare (1943) and Langley & Stratton 
(1944). As soon as the importance of isoimmunization was 
understood, American workers began to treat affected infants 
by transfusion with Rh-negative blood, and Gimson (1943) 
has reported very encouraging results from a series so treated 
in London, whilst Mollison (1943) has followed the survival 
of the cells transfused into affected infants. 


In the 10% of cases where the mother is Rh-positive it 
seems that some other erythrocyte antigen must be responsible. 
Only anti-A and anti-B occur regularly in human sera under 
normal conditions; the sub-group antibodies alpha, and 
anti-O occasionally ; and anti-M as a curiosity. Any of the 
above antigens, or some unknown and uncharted one, may 
possibly give rise to isoimmunization and cause a transfusion 
reaction or hemolytic disease of the newborn. The recessive 
gene rh produces an antigen, and agglutinins which react with 
it have been made in mothers who lack it, by erythro- 
blastotic babies who have got rh from their fathers, and it is 


the rabbit, 


hemolytic reactions. 





of some (about 85 %) human beings, but not 
of others (about 15 %). 

Erythrocytes of the Rhesus monkey contain 
an antigen which causes the production of an 
antibody (anti-Rh agglutinin) in the serum of 


The antigen in human erythrocytes which 
reacts with the anti-Rh agglutinin is called the 
Rh factor (Rh for Rhesus). 

The Rh factor is present in the erythrocytes 
of approximately 85 %, of human beings. Such 
persons are described as Rh-positive, and their 
erythrocytes are agglutinated by sera which 
contain anti-Rh agglutinin. 

The remaining 15 % are described as Rh- 
negative—that is, their erythrocytes do not con- 
tain the Rh antigen, and are therefore not agglu- 
tinated by sera containing anti-Rh agglutinin. 

When blood from an Rh-positive donor (that 
is, a donor whose erythrocytes contain Rh 
antigen) reaches the circulation of an Rh-nega- 
tive recipient, the serum of the recipient may be 
stimulated to produce Rh antibody (anti-Rh 
agglutinin). That is, the Rh-negative recipient 
may react to the erythrocytes of the Rh-positive 
donor as the rabbit reacts to the erythrocytes 
of the Rhesus monkey. 

If Rh antigen has previously reached the 
circulation of an Rh-negative recipient (by trans- 
fusion or via the placenta from the child of an 
Rh-positive father), anti-Rh agglutinin may be 
present in the serum, and subsequent trans- 
fusion of Rh-positive blood may result in 


Anti-Rh agglutinin which has been produced 
in maternal serum passes across the placenta, 
reacts with the Rh antigen in the erythrocytes 
of the Rh-positive child, and causes hemo- 
lytic disease of the newborn (erythroblastosis 


Rh Sub-types 


The Rh factor is not as simple as 
was at first supposed. Wiener (1942) 
found a human serum which agglutin- 
ated only about 70% of bloods (85% 
were positive with the other human and 
immune animal sera). Rh-negative 
bloods did not react with the new serun 
and the 70% which did were said, by 
analogy with the sub-groups of A, to 
be of the sub-type Rh,, whilst the 15 °% 
or sO positive with the original and 
negative with the new serum, were of the 
sub-type Rh,, as shown in Table IV. 

Wiener (1942) referred to a peculiar 
agglutinin in the serum of an Rh, 
mother of an erythroblastotic infant. 
The serum, found by Levine, Javert and 
Katzin, was said to react with Rh- 
negative and Rh, bloods, that is, with 
about 30% in all. Other accounts of 
this serum, named anti-Hr, because it 
worked, as it were, the other way round 
from anti-Rh, give different percentages 
of reactions and suggest that it was 
troublesome to work with. A similar, 
but not necessarily identical serum, 
called St from the first two letters of 
the mother’s surname, has been investi- 
gated by Race & Taylor (1943), and 
details of its discovery and of the clinical 
condition of the Rh-positive donor and her erythroblastotic 
baby have been given by McCall, Race & Taylor (1944). St 
reacts with the blood of all Rh-negative and all heterozygous 
Rh-positive persons (Rhrh), who are recognized by being 
Rh-positive parents or children of Rh-negative subjects, but 
it fails with about 20°% of bloods, all of which must be 
homozygous (RhRh) and represent about half of the Rh- 
positive homozygotes (about 38 % of the population). 


TABLE IV 


err 


85 % human or | 70% serum 


Esythrocytes animal serum (anti-Rh,) 
Rh, (70%). > oes + | + 
Rh, (15 %) . - | + | - 
Rh-negative (15 %) . a) _ 





To explain the sub-types Rh, and Rh,, Wiener (1942) 
suggested that instead of the original genes Rh and rh, there 
were three allelomorphs Rh,, Rh, and rh governing the 
heredity of the Rh factors. In a system of n allelomorphs the 


number of genotypes is given by mat D) . Thus Rh,, Rh, 


and rh produce six genotypes, and if the frequencies of the 
genes are Rh, + Rh, + rh == 1-0,* then the frequencies of 
the six genotypes are given by the terms of 
(Rh, + Rh, + rh) (Rh, + Rh, + rh). 

Race & Taylor (1943) suggested that the 20 % of cells which 
were St-negative were of the genotype Rh,Rh,. By taking 
the square roots of 0-20 and of 0-15, values of 0-45 and 0-39 
are obtained for the frequencies of the genes Rh, and rh, 
leaving 0-16 for that of Rh,. The percentages of the six 
genotypes calculated from these frequencies are given in 
Table V. 

Striking confirmation of the belief that St-negative cells 
are Rh,Rh, is provided by these genotype frequencies: 
{i) Those containing Rh, total 69-5 %, a figure in remarkable 
agreement with the 70% of reactors with Wiener’s anti-Rh, 
serum (the sub-type Rh,). (ii) The genotypes Rh,Rh, and 


* [The bar over the gene indicates the frequency of the gene as opposed to the 
gene itself, e.g., the frequency of the gene Rh is written ] 
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TABLE V 





] 
| Genotype 


Phenotype | %(approx.) | Frequency 
| 2 
Sub-type Rh, . Rh,Rh, 20-0 Rh, 
Rh,Rh, 14-4 2Rh, Rh, 
Rh,rh 35-1 2Rh,rh 
— 
Sub-type Rh, : Rh,Rh, 2-6 Rh, 
Rh,rh 12-5 2Rh,th 
. aan 
Rh-negative . : rhrh 15-0 rh 





Rherh total 15-1 % and are the sub-type Rh, which Wiener 
had found to be 15 %. 

Shortly after the discovery of St serum, Race, Taylor, 
Boorman & Dodd (1943) found another type of anti-Rh serum 
from the mother of an erythroblastotic infant. This serum 
agglutinated about 30 % of bloods, but failed to agglutinate 
Rh-negatives. The three genotypes in Table V which con- 
tain Rh, total 29-5 %, and it was soon realized that the latest 
serum reacted with Rh, A similar anti-Rh, serum was 
described by Wiener (1943a). Within a week or two, Race, 
faylor, Cappell & McFarlane (1944) identified a serum as 
anti-Rh,, and it was then possible to test cells with the four 
different types of serum. The reactions caused by the three 
genes are: 


TABLE VI 





Antisera 


Anti-Rh | Anti-Rh, | Anti-Rh, St 


Rh, . + + — — 
Rh, . . + 7a + + 
™. P ; _ + 
and by the six genotypes: 

Rh,Rh, + + - ai 
Rh,Rh, . + + + + 
Rhyrh .. + + — + 
Rh,Rh, . + sae 4 + 
Rharh + _ + + 


rhrh 


Although it includes the most important part, the above 
description of the three antigens Rh,, Rh2, and rh and the 
reactions given by the four types of antiserum is not the whole 
story of the Rh antigens and antisera. Besides the three 
common allelomorphs Rh,, Rh, and rh, four rare ones have 
been found, Rh’, Rh”, Rho, each having a frequency of 1 % 
or less, and Rhy, which is very rare indeed (Wiener, 1943b ; 
Race, Taylor, Cappell & McFarlane, 1944; Race & Taylor, 
1944). With seven allelomorphs there are 28 genotypes. 
The six common ones in Table V are the genotypes of about 
93 % of people, and the remaining 22 genotypes cover the 
other 7%. Each Rh antiserum mentioned so far contains 
one agglutinin: (i) The 85% reacting serum of Table IV, 
anti-Rh, contains one agglutinin which by analogy with the 
use of the Greek alpha and beta for the anti-A and anti-B of 
the ABO groups may be called rho. (ii) Anti-Rh, contains 
rho,, and (iii) anti-Rh, has rho,. But sera containing 
mixtures do occur; thus anti-Rh’ has rho + rho, and, 
anti-Rh” has rho + rho,. Details are given in the following 
Table : 


TABLE VII 





Antiserum |Percentage, Agglutinins | Reacts with Antigens 


of people | 

positive Rh, Rh’ Rh; Rh” Rho 
Anti-Rh . 85 rho + —- + — + 
Anti-Rh, . 70 rho, ++ -- —- 
Anti-Rh, . 30 rho, - —- ++ - 
Anti-Rh’ . 87 rho+rho, | + + + — + 
Anti-Rh’” . | 85 + rho + rho, + —- + + + 










St reacts with about 80 % of people, including all rhrh ; it 
also reacts with rh and Rh, wherever they occur, thus.: 


TaBLe VIII 
Rh, Rh’ Rh, Rh’ Rho rh Rhy 
Stserum — = a + + rs is 


Apart from its being negative with St and positive with 
rhog, the reactions‘of Rh, are not yet known. 

Stratton (1944) has described a maternal serum which con- 
tains the three agglutinins rho, rho, and rho,, and the authors 
of this article are aware of the occurrence of another serum 
of this sort. 

The terminology used in the present account of the Rh 
system of blood groups will certainly not be permanent. 
Race (1944) has described a most ingenious and attractive 
scheme, formulated by R. A. Fisher, for the Rh genes, anti- 
gens and antibodies. The scheme postulates the existence 
of an eighth allelomorph, Rh,, and two further agglutinins 
both different from St, but like St reacting with rh. The 
terminology of the scheme differs markedly from any used 
so far. 

In seeking Rh-negative bloods for transfusion, those not 
agglutinated by 85% anti-Rh serum should be further ex- 
amined with sera containing rho,, and, if available, rho, 
otherwise the rare genotypes Rh’Rh’, Rh’rh, Rh’Rh’, 
Rh’rh and Rh’Rh’ will be diagnosed as Rh-negative and may, 
on transfusion into a person with a corresponding agglutinin, 
cause a hemolytic reaction. About half the human sera are 
anti-Rh’, so that the use of the rare Rh’ type as negative blood 
is very risky. With Rh” the risk is much less, as sera having 
rhos are very rare. By using an anti-Rh’ serum for routine 
testing of donors almost all the risk would be eliminated. 
When persons of the five Rh’ and Rh” types are transfused 
it will usually be safest to give Rh-negative blood. The very 
infrequent Rh’Rh’ may, however, make St antibody for which 
negative blood is incompatible. These possibilities empha- 
size the value of direct matching of the recipient’s serum and 
intended donor cells in a tube at 37°C. These rare genotypes 
have increased the number of Rh-positives from 85 to 87 % 
and have reduced the complete negatives to 13 %. 

In Table IX are set out the reactions given by the antigens 
and the various antisera, and in Table X are the phenotypic 
combinations, the interpretation in terms of genotypes, and 

the approximate frequencies. 








TABLE IX 
| 
Antigens Frequency | Antisera 

(%) | Rh Rh, Rh, St Rh’ Rh’ 
Rh, . ? P 0-43 | + + — — + + 
Rh, . ‘ ; 0-15 1} + —- +++ 4+ 
Rho . ; 7 0-01 + —- — + + + 

or less 
Rh’ . : ; ‘ ee ae 
Rh’ . K : a a ee ee 
ma. P ‘ 0-36 ee See 
7+ -— 2? + 


Rhy . : F very rare ? 





The reactions with anti-Rh’ and anti-Rh” sera, included in 
the Tables for completeness, do not add anything to the infor- 
mation given by the other four sera. It will be seen that the 
majority of genotypes are not completely isolated, but that 
in most groups there is one very much more frequent than the 
rest. 

Serological tests do not differentiate between Rh,Rh, and 
Rh,rh, but the genotypes of about 80% of people can be 
determined (Race, Taylor, Cappell & McFarlane, 1944), 
ignoring the rare ones, and some of these can be inferred from 
family investigations. In about three cases out of four, 
serological tests show whether an Rh-positive person is 
homozygous RhRh or heterozygous Rhrh, and are of great 
prognostic importance in families in which erythroblastosis 
foetalis has occurred (Taylor & Race, 1944b). Knowledge 
of the genotypes should increase the usefulness of the Rh 
group in linkage studies. 
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TABLE X 
2. 
Antigens Antisera Frequency 
Rh Rh, Rh, St Rh’ Rh“? ad 
Rh,Rh, )} io ote 19 
Rh,Rh’ ; 5 a +. Rare 
Rh,Rh, 13 
Rh, Rh’ ; + fF + 4 + + Rare 
Rh’Rh, Rare 
Rh,Rh, 2 
Rh,rh | 12 
Rh,Rh’ if a we a oe od og Rare 
RhRho | Rare 
RhoRh’ Very rare 
Rh,rh 
Rh,Rho t + t + + Rare 
Rh’ Rho Very rare 
RhoRho | \ ; ; , + re Very rare 
Rhorh | ‘ Rare 
rhrh ’ F eee ee ee ie 13 
Rh‘rh : + _ t t — Rare 
Rh’rh  } oe , is ae a Rare 
Rh’Rh’ ; Very rare 
Rh’Rh’ | | t + + Very rare 
Rh’Rh’ . : + - _ Very rare 
Rh,Rhy : + + + = - + Very rare 





Other Rhy genotypes are very rare and have doubtful reactions. 


Genetic and Forensic Implications 


The importance of blood groups is not confined to their 
relationship to transfusion. As they provide markers for the 
chromosomes concerned with their inheritance, they are of 
interest to the geneticist. For the genes of another hereditary 
character may be on the same pair of chromosomes as those 
of a system of blood groups, and the transmission of the two 
may be related. ABO and MN tests are widely used in cases 
of disputed parentage and other medico-legal grouping tests 
are made on blood and stains. The six A,A,BO and the 
three MN groups furnish 18 blood-group types and with the 
11 Rh divisions of Table X enable the recognition of 
18 x 11 (198) different types. Other factors have been 
found, but because of technical difficulties or because the 
antibodies are not easily obtained, they are not yet widely 
used. Anti-P from normal or immune animal sera and 
occasionally from human sera (Landsteiner’s extra agglutinin 
No. 1) differentiates P (a dominant character) and non-P 
persons. 

The ABO antigens are not confined to erythrocytes, but 
occur in tissues and various body fluids. Many workers 
have thought that M, N and Rh antigens do not exist outside 
the erythrocytes, but Boorman & Dodd (1943) have confirmed 
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the report of Kosjakov & Tribulev (1940) that M and N do 
and in addition have found Rh in tissues and saliva. 

People can also be divided into two types according to 
whether the saliva contains in considerable amount the anti- 
gens of the ABO group to which they belong (secretors), or 
lacks them almost entirely (non-secretors). In secretors the 
antigens are in most other body fluids besides saliva. The 
ability to secrete A, B or O is a dominant character and its 
inheritance is quite independent of that of the groups them- 
selves. It is not known whether the gene which controls 
secretion of ABO antigens governs the secretion of other 
antigens, e.g. Rh, or even whether the presence of Rh in 
saliva is an inherited character. The genes for the various 
blood groups and secretion appear to be on different chromo- 
somes and so provide linkage markers for five (excluding sex) 
of the 24 pairs of chromosomes, whilst the characters them- 
selves permit the division of mankind into a very large number 
of types thus : 


TABLE XI 


ABO MN Rh P Secretion 


6x3xNx2x2 = 792 types 


Ability to recognize more Rh genotypes or the discovery of 
other antigens would greatly increase the number of types, 
and Landsteiner suggested the possibility of establishing the 
individuality of blood just as can be done with finger-prints. 

The proportion of people in the types varies enormously ; 
some are very rare. There are great racial differences which 
are of interest to the anthropologist (see Table XII). 





TABLE XII 
O A B AB 
Britain % 46 42 9 3 But marked differences in 
different parts. 
O A B AB 
India % i . 30 24 37 8 Very great differences in 
different parts. 
M MN N 
Most places% . 30 50 20 Occasionally a race has 
little of one or other 
antigen. 
P Non-P Secretor Non-secretor 
America % 
(whites) 75-80 20-25 75-80 20-25 





Rh has been mentioned above, and evidence of marked racial 
differences in the distribution of the Rh genes is being 
obtained. 
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The statistical methods and the appropriate family investiga- 
tions necessary to show how blood-group antigens are in- 
herited slowly emerged from the work on the ABO and MN 
systems. Consequently, when the Rh groups were discovered 
by Landsteiner and Wiener, this familiarity with the problem 
contributed to the fairly rapid recognition of seven allelo- 
morphic forms of the gene responsible. 

The A,A,BO genes occupy a single locus, and so do the 
MN genes, and it was generally supposed that there was but 
one locus for the seven alternatives of the Rh gene. Early 
in this year, however, in order to correlate the three categories 
antigens, genes or allelomorphs, and antibodies, Fisher 
(Race, 1944) suggested that either each gene is associated 
with three antigens, or that three closely linked loci are 
involved. Each of Fisher’s three antigens has two alterna- 
tives and these three pairs of two alternatives make eight 
possible combinations in the gamete. The hypothesis thus 
predicts the discovery of an eighth allelomorph. 

Landsteiner & Wiener (1941), in the earliest family investi- 
gations, demonstrated that the Rh gene was not sex-linked 
nor partially sex-linked, and that it must therefore be carried 
on one of the 23 autosomes. Linkage was looked for, but 
not detected, between the Rh gene and the ABO and MN 
genes. So far no results have been published of any search 
for linkage between the Rh gene and a disease gene, nor 
between it and the remaining two common recognisable 
genes—those responsible for tasting phenyl-thiocarbamide 
and for secreting the ABO antigens in the saliva. 

It has been known for some time that gypsies of Hindu 
origin, who have lived in Hungary for more than 200 years, 
have the modern Hindu distribution of the ABO groups ; 
and that German colonists who settled in Hungary some 
250 years ago, and did not intermarry with the Hungarians, 
have the modern German distribution. Both these distribu- 
tions are quite unlike that of the Hungarians. Early in the 
present war the frequency of the ABO groups amongst 
donors in the United Kingdom was analysed by Fisher & 
Taylor (1940); the Scottish and North Irish frequencies 
were like those found in Iceland, but quite unlike the con- 
tinental and South English distribution. This suggests that 
these northern frequencies may have been much the same 
since Viking times. Further, Hart (1944) finds that in the 
rural population of Ulster the donors with English names 
have the English distribution of groups although it is more 
than 400 years since their ancestors settled there. 

Thus, when race-crossing is negligible, the proportions of 
the ABO groups probably remain constant over long periods 
of time. Consequently Ford (1942) considers these groups 
an example of a balanced polymorphism. This state entails, 
as shown by Fisher (1927), a balance of selective influences. 
In the case of these groups, selection may work on some 
unknown ancillary effect of the genes. 

There is so far no clear evidence of the balanced nature 
of the polymorphism due to Rh. Indeed it has been argued 
by Haldane (1942) that the proportions of these groups in the 
white population must be changing fairly rapidly, owing to 
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Rather more than 40 years have passed since Landsteiner and 
his pupils announced that human bloods can be divided into 
four serological groups. Although the modern technique 
of blood transfusion that has been evolved from this important 
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the constant selection against the heterozygote, Rhrh, exerted 
by hemolytic disease of the newborn. Such adverse selec- 
tion would tend to bring to a very low level the rarer of the two 
genes —rh. The relatively high proportion of Rh-negatives 
amongst the whites is probably due, according to Haldane, 
to their having originated from a crossing of two races, one 
mostly Rh-positive (like the modern Chinese) and the other 
predominantly Rh-negative. Haldane therefore considers 
that the gene ratio amongst whites is highly unstable and that 
rh is in the process of being eliminated, the present poly- 
morphism being of a transient type. Hogben (1943), on the 
other hand, thinks that the ratios are constant, and that the 
selection against the gene rh is counterbalanced by a high 
mutation rate to rh. The rate of mutation would have to 
be many times higher than any yet known. 

Fisher has suggested another way in which the gene fre- 
quency of rh may be maintained in spite of hemolytic 
disease. In human families deaths in infancy are usually 
associated with an increased number of births. In hemolytic 
families, even with homozygous fathers, where every child 
is liable to the disease, not all are killed by it; in such cases 
additional births will have partially compensated for those 
lost. With heterozygous fathers, on the other hand, half the 
children will be recessives, like their mothers, and these will 
have the higher rate of survival, so that even a partial re- 
placement of children lost may over-compensate the loss of 
rh genes. 

There is then no solid ground for assuming that the rh gene 
is being eliminated, even if, as is still doubtful, Rh-negative 
women have on the average slightly fewer surviving children 
than Rh-positive women. The physiological and psycho- 
logical tendencies to replace children lost early in life are 
illustrated in a series of families of hereditary acholuric 
jaundice collected by the writer (Race, 1942) when at the 
Galton Laboratory. It was then found that affected females 
had an exceptionally large number of stillbirths and infantile 
deaths, but, nevertheless, had a /arger number of surviving 
children than their normal sisters. 

In this case, still-births and neonatal deaths were a stimulus 
to over-compensation, and it is to be expected that mothers of 
children with hemolytic disease, whose husbands are hetero- 
zygotes, Rhrh, may eventually produce more than their share 
of Rh-negative children. 

Haldane (1942) has discussed the eugenic aspect of the 
Rh-rh gene substitution, and points out that, although it is 
responsible for more deaths than any other known human 
gene substitution, it is obviously going too far to recommend 
that Rh-negative women should marry exclusively Rh-negative 
men. The Rh-positive babies of only about 5% of Rh- 
negative women are affected with hemolytic disease. Such 
women may possess highly permeable placente, and if the 
abnormal permeability was due to a gene and the gene could 
be recognised, then there would be a strong case for dis- 
couraging a mating which involved (i) an Rh-negative woman 
and (ii) this gene for placental permeability and (iii) an Rh- 
positive man. 
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discovery is now to be regarded as an established and safe 
routine medical procedure, it is unfortunately not yet possible 
to record similar outstanding advances in what may be con- 
sidered to be the fundamental aspect of the subject, namely, 


















































































































































































the chemical nature of the substances that are directly 
responsible for the strict specificity of tissue cells and tissue 
fluids. 

Many workers have at one time or another attempted to 
isolate the blood-group antigens from human erythrocytes 
but it may be said that, in general, these attempts have failed. 
The work has proceeded mainly along two lines: the extrac- 
tion of the cells or stromata with simple aqueous reagents, or 
with organic solvents. In no instance has the isolation of any 
of the blood-group antigens from erythrocytes been recorded 
but, on the other hand, substances have often been isolated 
which, though devoid of antigenic power, have shown intense 
blood-group specificity. 


Alcohol-Soluble Blood-Group Substances 


The earliest observations dealing with this aspect of the 
subject were those of Schiff & Adelsberger (1924) and of 
Landsteiner & van der Scheer (1925), who obtained non- 
antigenic group-specific substances by extraction of erythro- 
cytes withalcohol. Hallauer (1934), using a similar technique, 
described the isolation of specific non-antigenic substances 
from all three (A, B, O) blood groups. Apart from the con- 
clusion based on a few qualitative tests that the specific sub- 
stances are largely carbohydrate, the chemical nature of these 
immunologically active factors was not determined. The com- 
position of the specific material isolated by Hallauer, which 
is very similar for each spécific blood group examined, was 
43-46 % C, 7-8-5% H, 6-8-7-0%N, 15-21% P. The high 
P content, if present as P in organic combination, is of con- 
siderable interest but, so far, no further details have been 
given and no confirmation of these important observations 
has been forthcoming. More recently Stepanov, Kusin, 
Makajeva & Kosjakov (1940) have also described the isola- 
tion of specific group substances from erythrocytes by means 
of alcoholic extraction. Although these substances give 
strong in vitro reactions with the homologous immune-serum 
produced by means of the corresponding erythrocytes or 
stromata, the alcohol-soluble material is itself devoid of 
antigenic properties. 


Water-Soluble Blood-Group Substances 


The occurrence of the blood-group substances in a water- 
soluble form in the tissue fluids and secretions of the body has 
been known for many years and an examination of the ex- 
tensive literature on the subject shows that an insight into the 
chemical nature of the specific A, B and O group substances 
has been attained almost entirely through studies on these 
water-soluble group components. 


Blood Group A-substances from Peptone, Pepsin and 
Gastric Mucin from the Pig 


An early observation of Schiff (1930) revealed that com- 
mercial peptone contains a substance which inhibits the 
hemolysis of sheep erythrocytes by an immune-serum to 
human erythrocytes belonging to group A. The isolation 
and characterisation of the specific group A-substance from 
peptone was reported by Goebel (1938), who showed that 
the substance is largely composed of a polysaccharide which 
is rich in glucosamine. The purest specimens obtained, how- 
ever, still showed a weak biuret reaction indicating the 
presence of protein or of some kind of amino-acid complex. 
The A-substance contained 45-46 % C, 6-7% H, 5-6% 
and 9-10% acetyl, and showed a weak dextro-rotation 
[x]sag. + 10°. An A-substance, probably identical with 
the A-substance obtained from peptone, has been isolated 
from commercial pepsin by Landsteiner & Harte (1940), and 
by Meyer, Smyth & Palmer (1937) as the result of their work 
on the glyco-proteins that are present in the gastric mucosa 
of the pig; these workers isolated from this tissue a poly- 
saccharide which possesses intense A-activity and which con- 
tains d-galactose and N-acetylglucosamine in equimolecular 
quantities. Stacey (1943) has stated that the A-substance 
isolated from commercial pepsin contains d-mannose and 
l-fucose in addition to d-galactose and N-acetylglucosamine, 
but details of this work have not yet been published. The 
frequency with which the purified A-substance obtained from 
different sources was found to give a positive test for protein 
or for single amino-acids indicated that an amino-acid com- 
plex might be a true component of the specific A-substance. 
Landsteiner & Harte (1940) followed this clue by examining 
with more care the non-hexosamine nitrogenous constituents, 





and found that the products of acid hydrolysis of the A-sub- 


stance contained 35—40 % of the total nitrogen in the form of 


amino-acids ; arginine, histidine and possibly alanine were 
identified by simple colour reactions. The analytical figures 
found for the composition of the A-substance isolated from 
peptone, pepsin and gastric mucin of animal origin are almost 
identical. It seems probable that the A-substance in peptone 
is derived from the pepsin used in its preparation. Similarly 
the A-activity shown by commercial pepsin is most probably 
due to its content of A-substance derived from pig gastric 
mucin. 

In most of the earlier work the activity of the A-substance 
isolated from different sources was determined by means cf 
the hemolytic inhibition test, with the result that the destruc- 
tion of an important serological property of the native A-sub- 
stance, the power to inhibit A-isoagglutination, was over- 
looked. Landsteiner & Harte (1940) observed that treat- 
ment of the crude A-substance with formamide at 150° C. 
for 1 hour according to a technique introduced by Fuller 
(1938) for the isolation of bacterial polysaccharides, gave 
rise to a purified A-substance which showed only a fraction 
of its original power to inhibit isoagglutination, whereas its 
capacity to inhibit the hemolysis of sheep cells by an anti-A 
rabbit serum was actually increased beyond the original value. 
These and other observations indicated that a carefully con- 
trolled isolation procedure must be used if the blood-group 
complexes are to be obtained in their “ native ” condition, 
that is, with their chemical, physical and immunological pro- 
perties unchanged. Fortunately, considerable experience 
with a closely related problem, the isolation of certain labile 
bacterial antigens (Morgan, 1937; Morgan & Partridge, 
1939, 1940, 1941, 1942) became available a few years ago, 
and the application of this knowledge has enabled methods 
to be elaborated whereby the specific group A-substance can 
be isolated from commercial pepsin and crude gastric mucin 
and yet retain its original power to inhibit A-isoagglutination 
largely unimpaired (Morgan & King, 1943). The A-substance 
prepared by these methods is similar in composition to that 
described by Landsteiner & Harte (1940), but differs from it 
in a number of important physical and immunological pro- 
perties. The material shows not only a high serological 
activity as determined by the inhibition of isoagglutination 
but also the high viscosity that is so characteristic of native 
gastric mucin. Furthermore a 1 % solution of the A-sub- 
siance possesses the property of forming an elastic gel on the 
addition of borate buffer at pH 8-5. This property is readily 
lost on heating the A-substance in neutral, acid or alkaline 
solution at 100° C. for a few minutes, and it has been found 
that the addition of the buffer to a 1% solution of the A- 
preparation reveals at once, according to the formation or 
otherwise of the elastic gel, whether the material has been 
degraded during the course of its preparation. In addition 
to the rapid decrease in the viscosity of the A-substance that 
is brought-about by heating solutions of the substance, there 
occurs at the same time a steady fall in the ability of the 
preparation to inhibit the isoagglutination of the A-cells by 
natural human anti-A («) agglutinin. In order to avoid these 
irreversible changes it is essential that only the most gentile 
methods of isolation should be employed. 

The undegraded A-substance isolated by Morgan & King 
(1943) from crude pig gastric mucin shows two other im- 
portant properties that are absent from material prepared by 
methods that involve heating the mucin or pepsin in forma- 
mide or in dilute sodium carbonate. One characteristic 
property retained by the undegraded A-substance, which is 
itself without antigenicity, is its power to combine with the 
protein component of the somatic O antigen of Bact. shige 
to form an antigenic complex that gives rise to extremely 
potent and specific anti-A immune-body in the rabbit (Morgan 
1941, 1943). The other property shown by the undegraded 
A-substance is its capacity to function as a bacterial “ viru- 
lence enhancing” agent in the same manner as the crude 
gastric mucin of the pig. Both these properties are readily 
lost if the A-substance is heated or treated in any way that 
will destroy its viscosity or its capacity to inhibit A-isoagg|u- 
tination, even when the power of the resulting material to 
inhibit the hemolysis of sheep cells by anti-A serum is com- 
pletely retained. The retention of these important propertics 
of the native A-substance by carefully purified preparations 
completely justifies the extra trouble involved in the isolation 
of the. blood-group substance. 

The undegraded substance shows a high viscosity, y, 2°8 
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at a concentration of 0-5 % in saline. A typical analysis of 
the substance gave 45% C, 6:5% H, 6:0% N and 10% 
CH,CO, and the material was found to be essentially homo- 
geneous when examined at pH 4-0 or 8-0 in the Tiselius 
electrophoresis apparatus. Hydrolysis of the A-substance 
with 6N HCl gives rise to about 50 % reducing sugars, 27 % 
hexosamine, 4°5% «a-amino N (Van Slyke), and 2:2% 
a-amino acid N. Treatment of the active material with 0-1 N 
sodium carbonate at 100° C. causes the complex to break 
up in such a manner that part of it will readily diffuse through 
a cellophane membrane while about two-thirds of the total 
material remains indiffusible. The amino-acid components 
are almost completely retained by the membrane and are 
still associated with a carbohydrate structure. The indiffu- 
sible complex, [«];4g1 — 20°, is practically non-reducing, is 
electrophoretically homogeneous and possesses less than 1 % 
of the original serological activity. The diffusate, however, 
shows strongly reducing properties without further acid 
hydrolysis and gives an immediate colour with Ehrlich’s 
reagent, thus indicating the presence of an oxazole structure 
which has most probably been formed by the action of the 
alkali on an N-acetyl hexosamine molecule that possesses a 
free reducing group at C atom 1 (Morgan & Elson, 1934; 
Morgan, 1936). The alkali-labile linkages in the original 
A-substance are presumably a part of those glycoside linkages 
that join the C atom 1 of the N-acetylhexosamine molecules 
to other components of the A-complex. The . diffusible 
material contains a considerable amount of N that is not 
counted for as hexosamine-N or «-amino acid N. The 
sults so far obtained seem to indicate that some but not 
| of the N-acetylhexosamine molecules contained within 
ie A-substance are joined at C atom | to the amino-acid 
omponents of the serologically active complex. 

A preliminary qualitative examination of the amino-acids 
present in the products of acid hydrolysis of the A-substance 
has been made by means of the chromatographic method 
described by Consden, Gordon & Martin (1944). At least 
15 amino-acids are present as components of thé A-complex 
and it seems probable that threonine and hydroxyproline 
are present in higher concentrations than are normally found 
in proteins. Cystine appears to be absent. The isolation 
of threonine from A-substance has been described by 
Freudenberg, Walsh & Molter (1942). 
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Blood-Group Substances from Human Sources 


The difficulty of obtaining sufficient group-specific sub- 
stances from human erythrocytes for detailed immunochemical 
studies has forced workers in this field to consider human 
tissue fluids and secretions as a source of the specific group 
substances. The capacity of certain individuals to secrete 
in their tissue fluids substances that possess a serological 
specificity very similar to or identical with their specific 
blood-group substance is now generally recognised. Those 
individuals who secrete their blood-group substances in a 
water-soluble form in the tissue fluids are termed “‘ secretors,” 
whereas those who do not secrete the active factors are called 
“ non-secretors.” It has been established that the presence 
or absence of water-soluble specific blood-group substances 
in the secretions and tissue fluids of an individual is controlled 
by a single gene S, dominant in effect, which allows the 
secretion of the specific substance. There is no evidence of 
linkage between the character “‘ secretor” and any of the A, 
B and O blood groups. 


Urine: As a result of the detection of the specific blood- 
group substances in human urine by Yosida (1928), several 
early attempts were made to isolate the specific substances 
from this source, but apart from demonstrating that the active 
material is largely polysaccharide in nature and contains 
d-galactose and N-acetylglucosamine, little progress was made 
in determining the chemical nature of the group substances. 
Indeed, it was not possible to differentiate chemically between 
substances isolated from the urine of individuals belonging 
to groups A, Bor O. A serious disadvantage in using urine 
as a source of the specific substance is its very small content 
of the serologically active factor, and work on urine as a 
starting material has now been largely abandoned. 


Gastric juice: Witebsky & Klendshoj (1940) reported the 
isolation of the blood-group B substance from human gastric 
juice but again, apart from showing that the material isolated 
possessed strong B-specific serological activity and gave rise 
to 75% of reducing sugars on acid hydrolysis, the results 



















gave little information concerning the chemical properties of 
this important substance. Material, 13-5 mg., containing 
about 1-5% N was isolated from 110 ml. of gastric juice. 
Witebsky & Klendshoj (1941) have also described the isola- 
tion of a specific O-substance from human gastric juice. 
Owing to lack of material, detailed chemical examination of 
the specific substances was not possible. 


Saliva: Specific blood-group substances have been 
obtained from human saliva by Landsteiner & Harte (1941) 
who recovered about 15 mg. of active substance from 500 ml. 
portions of the secretion. On a dry-weight basis, the sub- 
stances were at least 50 times as active as the total solids in 
the saliva. The preparations made from the saliva from 
“ secretors ” belonging to groups A, B and O showed little 
difference chemically. The materials contained about 
5-5% N, 2:5% «-amino-acid N, 21-23% hexosamine and 
gave 45-48% reducing sugar after acid hydrolysis. The 
Millon test for tyrosine, Ehrlich test for tryptophane with 
p-dimethylaminobenzaldehyde, and the lead test for sulphur 
were negative. Distinct reactions were obtained with diazo- 
tized sulphanilic acid and for arginine by means of Sakaguchi’s 
test. 


Pseudo-mucinous ovarian cyst fluids: The concentration of 
the active factors in saliva and gastric juice is high when com- 
pared with that of many other tissue fluids and secretions, 
but even here the active substance represents only a small 
part of the total solid matter of the secretions, which are, 
moreover, difficult-to obtain in useful quantities. In certain 
instances, however, mucilaginous fluids accumulate in man 
as a result of pathological changes or of tissue overgrowth, 
and the knowledge that pseudo-mucinous ovarian cysts are 
of frequent occurrence prompted Morgan & van Heyningen 
(1944) to examine the fluid contents of these pathological 
overgrowths for blood-group substances. An examination 
of 50 pseudo-mucinous cysts revealed that, when these cyst 
fluids were obtained from women who possess the power to 
secrete their specific blood-group substance in a water- 
soluble form, the fluids are a convenient and potent source 
of the group-specific substances A, B and O. Cyst fluids 
vary in volume from 100 ml. to about 6 litres, and individual 
cysts from secretors belonging to group A have frequently 
been found to contain several grammes of the A-substance, 
which can be obtained pure by methods similar to those 
elaborated for the isolation of the A-substance from gastric 
mucin of the pig. The activity of the native cyst fluid was 
compared with that of known specimens of salivas on a dry 
weight basis by Morgan and van Heyningen, who showed 
that cyst fluids belonging to group A may contain up to 
one hundred times as much specific substance per ml. as is 
contained in the same quantity of a good specimen of A-saliva. 

The A-substance present in the pseudo-mucinous ovarian 
cysts of secretors belonging to group A has been isolated by 
King & Morgan (1944) and its properties have been examined. 
The electrophoretically homogeneous substance contains 
44-45 % C, 6°7% H, 60% N, 10% CH,;CO and is weakly 
dextro-rotatory [«];4g; + 11°. Acid hydrolysis gives rise 
to about 50% of reducing sugars, 25 % hexosamine, 4-4 % 
of «-amino N (Van Slyke) and 2:5 % «-amino-acid N. The 
A-substance behaves with dilute alkali exactly as had been 
described for the A-substance from gastric mucin of the pig. 

The active cyst fluids from secretors belonging to groups 
B and O offer a convenient source for the isolation of the 
blood-group substances. Although this has not yet been 
satisfactorily accomplished, preliminary experiments have 
shown that there is a good chance of obtaining from cyst 
fluids B- and O-substances in useful quantities. The recently 
discovered Rhesus (Rh) factors do not appear to be present 
in significant quantities as water-soluble components of cyst 
fluids obtained from secretors or non-secretors belonging to 
the blood groups ARh, BRh and ORh. Similarly the M and 
N factors, as well as the Rh factors, appear to reside largely 
in the erythrocytes, and are not present in the tissue fluids 
and secretions in a water-soluble form (Kosjakov & Tribulev, 
1940; Wiener & Forer, 1941; Levine & Katzin, 1941; 
Boorman & Dodd, 1943). 


An Artificial Blood-Group A-Agglutinogen 


The results of investigations so far completed indicate that 
the substance present in commercial pepsin, peptone, hog 
gastric mucin, human saliva and pseudo-mucinous ovarian 
cyst fluid which possesses the serological characteristics of 



























the specific blood-group A-substance, is a polysaccharide- 
amino-acid complex. The undegraded substance is not 
antigenic by the ordinary tests, but possesses intense A-specific 
serological activity and is able to inhibit in extremely small 
amounts the agglutinating action of human anti-A («) agglu- 
tinin on group A erythrocytes. The predominantly poly- 
saccharide nature of the serologically active complex made 
it probable that it could be converted into an antigen showing 
A-specificity by means of a simple method originally used 
to convert certain’ non-antigenic specific bacterial polysac- 
charides and plant polysaccharides, such as agar, gum arabic 
and cherry gum, into antigenic complexes. These artificial 
antigens give rise in the rabbit to immune-body that is specific 
for the polysaccharide component of the antigenic complex 
(Morgan & Partridge, 1940, 1941; Partridge & Morgan, 
1940, 1942). 

The artificial complex can be made by simply mixing an 
aqueous solution of the A-substance with an alkaline solution 
of the conjugated protein component of the O somatic antigen 
of Bact. shige or Bact. typhosum. The addition of acid to 
the mixed solutions to yield a final pH of about 4-5 gives rise 
to the water-soluble antigenic complex. Three intravenous 
doses, each of 0-05 or 0-5 mg., of the artificial complex will 
usually give rise to potent anti-A immune-body in those 
rabbits that already possess a natural but low titre anti-A 
agglutinin. A typical immune-serum of this type ~ will 
agglutinate A, and A,B cells at a dilution of 1 : 25,000 to 
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During the war steady extensions have been made in our 
knowledge of the anemias. There has been, perhaps, only 
one dramatic advance and that is the elucidation of the 
etiology of erythroblastosis feetalis. 


Hypochromic Anzmias 


Studies have recently been made in Britain by Davidson, 
Donaldson, Dyar, Lindsay & McSorley (1942, 1943, 1944), 
Wills, Mackay, Bingham & Dobbs (1942) and others on the 
wartime incidence of iron-deficiency anemia. There appears 
to be a definite increase of anemia, particularly in older 
children, and this has been related to the wartime diet. The 
importance of first-class proteins in the treatment of iron- 
deficiency anemia has been rather neglected for some years 
except for the writings of Bethell (1936), but the work of 
Hahn & Whipple (1939) on dogs made anemic by numerous 
bleedings at short intervals showed that, even in the presence 
of a large excess of iron, a low protein intake prevented the 
production of an adequate amount of globin and therefore 
of hemoglobin. A case of severe microcytic hypochromic 
anemia of long duration recently treated by the present 
writer gave a similar result. This patient showed only slight 
hemoglobin production on intensive iron therapy, with or 
without vitamins and chlorophyll, but the institution of a 
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very high protein diet caused a reticulocyte crisis and led to 
rapid recovery. 

Much work has also been carried out over the last 10 years 
on the mechanism of absorption of iron, but space does nct 
permit reference to more than a few of the papers on ths 
subject. Whipple and his colleagues at Rochester, N.Y., 
have gained interesting information by the administratio1 
of radioactive “‘ tagged”’ iron. Most of the experiments hav: 
been carried out on dogs, but clinical experiments in ma 
where possible have given similar results. Thus Hahr, 
Bale, Ross, Balfour & Whipple (1943) found that the norm: 
non-anemic animal absorbs little iron, but that. chronic 
anemia due to blood-loss increases the absorption of iro 
by 5-15 times. Acute anemia by rapid blood-loss does nct 
at once increase the rate of iron-absorption : the iron stores 
of the body are first depleted and only after several.days docs 
iron-absorption increase. Gastric, duodenal and jejunil 
experimental pouches all show active iron-absorption. 

To the number of substances which can hinder the absorp- 
tion of iron from the bowel, McCance, Edgecombe & 
Widdowson (1943) have recently added phytic acid, which 
is present in whole cereals, e.g. brown bread. This substance 
causes the formation of insoluble iron phytate which passes 
through the bowel unchanged, 
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Pernicious Anemia 

The work of Fox & Castle (1942) on etiology is a real 
advance and helps to correlate the pathological findings in 
the stomach in pernicious anemia with the site of production 
of the intrinsic factor. These workers used desiccated pre- 
parations from various parts of the human stomach in the 
treatment of this condition and showed that. the intrinsic 
factor was produced in the human fundus and cardiac region, 
and not, as in the pig, in the pyloric region of the stomach. 
This explains many points which were previously obscure— 
e.g. Why no intrinsic factor is present in duodenal secretion, 
and why pernicious anemia is very rare after partial gas- 
trectomy. 

With regard to treatment, it is being generally recognised 
ihat although the typical cases—the vast majority—of per- 
nicious anemia in Britain do well on highly purified liver 
xtracts, nevertheless a definite proportion of cases met with 

o not do well unless one of the more crude liver extracts is 
ised. The proteolysed liver extract described by Davis, 
Yavidson, Riding & Shaw (1943), and now commercially 
vailable, is of particular value in some of these resistant cases. 

Dyke, Della Vida & Delikat (1942) have observed the 

ndency of patients with pernicious anemia in wartime to 
relapse in the Spring. They concluded that this was due to 
ick of vitamin C, as they found that these patients could be 

iaintained on the same dosage of liver extract if a supple- 
rent of vitamin C was given at the relevant season. 


Anemias of Pregnancy 

Many papers have been published on this subject in the 
past few years in Britain and also in India and Africa. 
lliot (1944) has recently proposed a classification of these 
anemias in the light of his own and other findings. While 
00 great advances in knowledge have been made, the follow- 
iag generalisations may be listed. The most common type 
of anemia during pregnancy in any country would appear 
to be the hypochromic type, largely caused by a deficiency of 
iatake of foodstuffs rich in iron. The macrocytic type ap- 
pears to be more common in tropical than in non-tropical 
countries, but does occur in Britain, as the 80-100 cases 
recorded in the last two years show—e.g. Fullerton (1943), 
Miller & Studdert (1942). In most of these cases there has 
also been evidence of iron deficiency. The cause of the 
macrocytic anemias is complex. In some cases there is a 
temporary failure of production of intrinsic factor in the 
stomach, as shown by Strauss & Castle (1933). In others a 
failure of intestinal absorption, or more frequently a dietary 
deficiency of extrinsic factor aggravated by vomiting or 
anorexia is present. Bethell, Gardiner & MacKinnon (1939) 
attribute some of the milder forms to low-serum proteins 
due to a protein-deficient diet and Chatterjee (1940) has 
found the blood cholesterol to be very low and reports 
benefit from intramuscular injections of cholesterol in olive 
oil. In some cases it appears that the macrocytosis is a 
* pseudomacrocytosis ’’ and that the anemia is due to an 
acute hemolytic process. 

In most cases, treatment with parenteral liver extract, par- 
ticularly the less purified forms, rapidly brings about con- 
siderable improvement and the patient satisfactorily comes to 
term. Occasionally some cases become hypoplastic and need 
repeated transfusion. Iron also should always be prescribed. 
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Hemolytic Anzemias 

It is now generally believed that only a very small per- 
centage of cases of acquired acholuric jaundice are aberrant 
forms of the familial type. From acquired acholuric jaundice 
Dameshek & Schwartz (1940) and Singer & Dameshek (1941) 
have differentiated a group of cases under the heading 
“symptomatic hemolytic anemia,” where a cause or at 
least a predisposing cause, such as carcinomatosis, Hodgkin’s 
disease, etc., is present. This subject has been reviewed at 
length by Davis (1943), who has suggested a provisional 
classification of these anemias. The term “ acquired 
acholuric jaundice” is now usually replaced by the names 
subacute or chronic idiopathic hemolytic anemia. Most 
of these cases show macrocytosis, but erythrocyte fragility 
and microspherocytosis are variable. 


Cases continue to be recorded of acute hemolytic anemia 
following various sulphonamides, but these are extremely 
few in relation to the number of patients treated. The 
prognosis is good. 

The elucidation of hemolytic disease of the newborn 
(erythroblastosis foetalis) has been the most outstanding 
hematological advance of recent years. The immunisation 
of an Rh-negative mother by an Rh-positive foetus, with later 
destruction of the foetal erythrocytes and damage to foetal 
tissues by the maternal anti-Rh antibodies so formed, is the 
most important cause of this disease. It must, however, be 
remembered that, extremely rarely, the ABO blood groups 
and other factors may be of etiological significance. This 
subject is reviewed in more detail elsewhere,* so will not be 
further considered here. 


Aplastic and Hypoplastic Anemias 


There is little doubt that these types of anzemia are becoming 
more prevalent. They constitute the most important 
members of the group of diverse conditions named “ re- 
fractory anemia ”’ by Bomford & Rhoads (1941). Davidson; 
Davis & Innes (1943) have recently discussed a number of 
cases. 


Many cases of aplastic or hypoplastic anemia occur as 
the result of proven.exposure to toxic substances, but the 
idiopathic type is becoming increasingly common. The 
treatment ‘consists of two chief parts ; first, the erythrocyte 
count is maintained at an adequate level by blood transfusions, 
which are repeated as often as necessary until the hypoplastic 
bone-marrow resumes its full hemopoietic function. In this 
connection it is necessary to stress the importance of accurate 
cross-typing by the tube or other delicate method in order 
to detect the presence of any atypical antibodies produced in 
the patient’s serum by the repeated transfusions. Secondly, 
it is usual to ensure the presence of adequate amounts of all 
the hemopoietic factors by the administration of iron, liver, 
vitamin C and a diet containing plenty of good protein. 
In a certain percentage of cases after weeks, or even several 
months, the bone-marrow function may return to normal. 
If there is no improvement within six months, Whitby & 
Britton (1944) recommend splenectomy and record at least 
five successful results. 


* [see BMB 420] 
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CLINICAL HAMOGLOBINOMETRY 


HAROLD SCARBOROUGH, M.B., Px.D. 


Although the estimation of hemoglobin is one of the oldest 
most commonly employed of all laboratory methods in 
clinical medicine, there can be few that are carried out with 
less precision. This is not entirely due to fundamental 
defects of the methods themselves, but often to technical 
carelessness, to inexact and sometimes grossly inaccurate 
apparatus, and to the lack of suitable agreed standards to 
which the results can be referred. Since the development of 
the Gowers hemoglobinometer in 1878, modifications of this 
instrument have been in constant use and the results have 
hitherto been considered satisfactory for clinical purposes. 
In recent years, however, the determination of hemoglobin 
has been used as an index of shock and in the assessment 
of nutrition. To satisfy these demands and those of a higher 
standard of hematological investigation, a greater degree of 
accuracy than was hitherto considered necessary has been 
required. This has led to an increased interest in the prin- 
ciples upon which the methods are based, upon the nature 
of the technical procedures involved, and upon the standards 
of normality to be adopted (Medical Research Council, 
1943). 

A method which is to prove generally useful in clinical 
medicine must combine accuracy with speed and simplicity. 
Methods based upon the iron content of blood or upon its 
oxygen capacity as well as those involving the use of com- 
plicated and expensive instruments must, therefore, be 
reserved for research purposes and for the standardization 
of apparatus. With the advent, in recent years, of the cheap 
photoelectric cell, however, certain types of photoelectric 
colorimeter such as those described by King (1942) and by 
Bell & Guthmann (1943) are likely to be more generally used. 
The benzidine method of Wu may have a special sphere of 
usefulness in that it is said to measure all forms of hemoglobin 
in as small a quantity of blood as 0-001 cm.* with an accuracy 
of + 4% (Bing & Baker, 1931; Bing, 1932). From 2-12% 
of the circulating hemoglobin in apparently healthy persons 
may be present in an “ inactive ” form, probably as methe- 
moglobin (Ammundsen & Trier, 1939; Ammundsen, 1941), 
and as much as 5 % may be combined as carboxyhemoglobin 
in the blood of heavy smokers. Methemoglobin and sulphe- 
moglobin are frequently found in the blood of patients to 
whom sulphonamide drugs have been administered. A 
suitable method should therefore include all these forms of 
hemoglobin and should be applicable to small quantities 
of blood obtainable without venipuncture. By reason of 
the fact that the blood of infants contains a form of hemo- 
globin whose oxygen dissociation curve differs from that 
of normal hemoglobin (McCarthy & Popjak, 1943) and 
which is “ alkali-resistant ” (Brinkman & Jonxis, 1935), the 
determination of hemoglobin concentration in infants may 
present special difficulties. 

A number of methods is available which fulfil many of 
these requirements. The basis of all of them is the colour 
of oxyhemoglobin or of one of its derivatives and, accord- 
ingly, they all depend upon the Beer-Lambert law which 
implies that, if the thickness of a layer of a coloured solution 
is maintained constant, then the concentration is propor- 
tional to the colour (or the extinction coefficient). Before 
this law can be used as the basis of hemoglobinometry, how- 
ever, a standard is required with which the colour of the 
unknown solution may be compared. The ideal standard 
would be derived from pure crystalline human hemoglobin 
but, as this has so far not been available, an indirect method 
must be used instead. This is a grave disadvantage and gives 
rise to a number of difficulties which cannot be discussed here. 
It may be said, however, that no completely satisfactory 
standard has yet been devised. 


Colour Standards 

i. Oxyhemoglobin: The first hemoglobinometer devised 
by Gowers (Gowers, 1878) employed a dilute solution of 
blood compared against a standard solution of picrocarmine. 
Because of the difficulty of the visual comparison of these 
colours, this method has been abandoned. It has been shown 
that the colours of solutions of oxyhemoglobin are propor- 
tional to their concentrations over a range of dilution from 
1 in 1 to 1 in 5,000 (Newcomer, 1919; Holiday, Kerridge 
& Smith, 1935), and recently such solutions have been used 
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with satisfactory results in photoelectric colorimeters such 
as those described by Holiday, Kerridge & Smith (1935) and 
by Bell & Guthmann (1943). These methods, however, do 
not include derivatives other than oxyhemoglobin and may 
give fallacious results if the concentration of other hem 
pigments is high. 

ii. Cyanmethemoglobin (Stadie, 1920) : This method has 
been extensively studied by Drabkin & Austin (1935) and 
adopted by Evelyn & Malloy (1938) for photoelectric use. 
It includes methemoglobin and is simple, easy and accurate. 
It is described by King, Gilchrist & Delory (1944) as “ the 
method of choice for research purposes” but is unsuitable 
for clinical use by reason of the toxic reagent required— 
potassium cyanide. 

iii. Pyridine-hemochromogen (Rimington, 1942): This 
method possesses the great advantage that the standard is 
pure crystalline hemin which is easy to prepare (Gattermann, 
1934) and is available commercially.* . It is, however, 
regarded as unsuitable by King, Gilchrist & Delory (1944) 
because the rate of colour development is not identical in the 
test prepared from blood and in the standard. All hem pig- 
ments are included and the method is said to be rapid and 
precise when special apparatus is employed (Rimington, 
1942). A satisfactory degree of accuracy for clinical pur- 
poses may, however, be achieved very simply by using a 
hand spectroscope as originally recommended by Roets 
(1940). The unpleasant smell of the pyridine will, however, 
be regarded by many as an insuperable objection. 


iv. Acid hematin: Originally described by Sahli (1889), 
this method has become very popular because of its con- 
venience. A large number of different instruments has been 
devised for making the colour comparison and there are 
almost as many artificial standards, many of which are un- 
satisfactory and all of which require independent standardisa- 
tion. The method, though rapid and simple, is erratic and 
cannot be regarded as satisfactory. The acid hematin is 
not in true solution (Barcroft, 1928) and turbidity or actual 
precipitation may occur. The maximum colour is not de- 
veloped for over 40 minutes (Newcomer, 1919) and the 
velocity of the colour reaction is not constant. These diffi- 
culties may be reduced by heating the solution (Ashford, 
1943). Protein, lipoid, bilirubin and other constituents of 
plasma affect the result (Wu, 1922). Furthermore the colours 
are not easily matched and the personal error may be as high 
as + 10% (Heilmeyer & von Mutius, 1938). Some of the 
difficulties of this method have been dealt with recently by 
Alstead (1940). The presence of carboxy- and methemo- 
globin in the blood exerts a pronounced effect on the colour 
development. If arrangements for an acid hematin hemo- 
globinometer to be standardised by the British Standards 
Institute should mature (Medical Research Council, 1943) 
some of the present anomalies may be removed. 


v. Alkaline hematin (Wu, 1922): Recent work by Clegg & 
King (1942) shows this method to have considerable promise. 
It includes all hem compounds (including sulphemoglobin) 
and is not significantly influenced by constituents of the plasma 
since the strong alkali has a solvent action on protein and 
lipoid. The alkaline hematin is in true solution. The colour 
which is fully developed within 5 minutes in a boiling wate! 
bath, however, is not so deep as that of acid hematin (Ash- 
ford, 1943) and a colorimeter or photometer is desirable fo: 
matching against a standard prepared from crystalline 
hemin. A dilution hemoglobinometer of the Sahli type 
may, however, be adapted by substituting for the standard 
a tube of alkaline hematin (Clegg & King, 1942). In a 
recent investigation, King, Gilchrist & Delory (1944) found 
that on 20 normal bloods the standard deviations from iron 
analyses and oxygen capacity determinations respectively 
were—alkaline hematin 2-33 and 2-:26%; cyanmethemo- 
globin 1-25 and 2-18 %; carboxyhemoglobin (photometric) 
1-70 and 2:49%; carboxyhemoglobin (Haldane dilution 
tube) 3-02 %. 

vi. Carboxyhemoglobin (Haldane, 1901; Palmer, 1918): 
This method is very widely used in Britain. Visual colori- 
metry is easier with this colour than with any other hem 


* [It may be obtained from British Drug Houses Ltd.] 


— > = m= & Wo’ Df — 1 ol Oo 


pigment (Medical Research Council, 1943). Methemoglobin 
and sulphemoglobin are not measured, but the former may 
be included by preliminary reduction with sodium hydro- 
sulphite. One of the chief causes of the unreliability of 
values for hemoglobin concentration lies in the survival of 


Council, 1943), many clinical workers find it impossible to 
achieve this degree of accuracy. The sorts of errors which 
can occur in clinical practice with old and unstandardized 
apparatus have been reported on by Hay (1943). There can 
be no doubt that the further development of photoelectric 


such the dilution colorimeter which has long since disappeared methods offers the most hopeful line of advance for the 
and from all other biochemical estimations. Dilution colori- assessment of the actual colour of the compound chosen and 
, do metry lends itself to a high degree of personal error, and in so for the concentration of hemoglobin in solution. Many 
may the interests of speed, convenience and accuracy, should be of the difficulties inherent in photoelectric estimations are 
em replaced by a constant dilution method. However, in Overcome by using the Brice (1937) balanced circuit as 
careful hands it is probably true that the ultimate limit of described by Reeve (1944). Some of these difficulties have 
has visual colour discrimination (+ 2%) can be reached with a been referred to by Peterson & Strangeways (1944). It 
and Haldane-Gowers type of hzemoglobinometer (Donaldson, must be remembered, however, that the presence in the sample 
use. Harding & Wright, 1943). The standard in this type of of different hemoglobin compounds with differing absorption 
rate. instrument is a dilute solution of blood, with an oxygen spectra may interfere with the direct relationship between 
‘ the capacity before dilution of 18-5 volumes per cent. by the light absorption and hemoglobin concentration and, secondly, 
able Haldane method (1899) thoroughly gassed with CO (Donald- that other materials such as constituents of plasma, slight 
>d— son, Harding & Wright, 1943). This standard is remarkably turbidity of the solutions, etc., may significantly affect the 
permanent, having been kept unimpaired for 4-5 years result. A simple, rapid and trustworthy photoelectric 
This (Donaldson, Harding & Wright, 1943) or even for as long method for the determination of hemoglobin has recently 
d is as 30-40 years (Donaldson, Harding & Wright, 1943; been described by Reeve (1944). By utilizing the total 
ann, Plesch, 1941). absorption of hemoglobin and oxyhemoglobin in the green, 
ver, In order to obviate the difficulty of obtaining “ standard” this method achieves an accuracy of + 2% hemoglobin. 
944) blood, the Haldane standard has now been defined in terms —_If haemoglobin pigments be converted into cyanhemoglobin 
| the of colour on the Commission internationale de I’Eclairage | the procedure becomes more sensitive—a change of 0:5 % 
pig- (C.LE.) trichromatic Scale (1931), and this has resulted in can be detected with average care. The presence of relatively 
and the British Standards Institution (B.S.I.) specification B.S. large amounts of sulphemoglobin, which is not convertible 
ton, 1079: 1942.* In addition, the forms of pipettes, dilution to cyanhemoglobin, affects the result, but the presence of 
pur- tube and colour tube have been accurately defined and may —_ such amounts is detected during the estimation. 
Za be standardized by the British National Physical Laboratory. Finally it should be mentioned that the practice introduced 
oets The hemoglobin equivalent of the B.S.I. Haldane colour by Hayem of expressing the hemoglobin concentration as a 
ver, standard has now been evaluated (Macfarlane & O’Brien, | Percentage of an arbitrary normal figure has led to much 
1944; King, Gilchrist & Matheson, 1944) as equivalent to confusion by reason of the fact that concentrations of hemo- 
389), an oxygen capacity of 19-7 + 0-2 ml. oxygen per 100 ml. _— globin varying between 12-4 and 17-3 g. per 100 ml. have 
con- blood and to an iron content of 49 -- 0-8 mg. iron per 100 ml. _—been accepted as equivalent to 100%. The logical way to 
been The definition of the standard in terms of colour, the stand- avoid this chaotic state is to express hemoglobin values in 
are ardization of all apparatus and the observations set forth in terms of actual concentration without being committed to 
-un- Recommendations of standard methods for clinical determina- any arbitrary scale of normals. This “13-8 g. of hemo- 
disa- tion of hemoglobin (Medical Research Council, 1943) should globin per 100 ml. of blood ” is an accurate way of expressing 
and ensure a higher degree of accuracy in the determination of | 4 concentration of hemoglobin which might be recorded as 
in is hemoglobin concentration. 111 % on one scale and 80 % on another. 
tual , Note 
: de- Photoelectric Methods . ‘ 

“tl Although it has been stated that colour dilierunces of 2% Testing of Haldane meee ad colour tubes and graduated 
diffi- on the Haldane scale are just appreciable with a dilution The National Physical Laboratory is prepared to accept hamo- 
ford, colorimeter of the Haldane-Gowers type (Medical Research globinometer colour tubes and graduated hemoglobinometer tubes 
's of for test of their conformity with the British Standards Specifica- 
ours * [Readers not resident in the United Kingdom who require a tion (B.S. 1079: 1942). Full particulars of the tests and the fees 
high copy of this specification should apply to the Editor of BMB.] charged may be obtained through the Editor of BMB. 
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ation CIRCULATORY DYNAMICS OF HAMORRHAGE 

18): E. P. SHARPEY-SCHAFER, M.R.C.P. 

ol It is now generally agreed that hemorrhage is the major in man, as opposed to the experimental animal, are of special 


factor requiring treatment in casualties’ with low blood- 


interest, for it appears that there may be some species-differ- 


pressure. Studies of circulatory dynamics after hemorrhage ence, for example, in the time taken for the restoration of 
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blood volume. In man, dilution of hemoglobin and restora- 
tion of blood volume after bleeding is slow (Ebert, Stead & 
Gibson, 1941; Wallace & Sharpey-Schafer, 1941). Further, 
new methods are becoming available for study of circulatory 
dynamics which are particularly applicable to unanesthe- 
tised man. 

Methods 

Blood-volume determination continues to present a difficult 
problem. Using the Evans-blue method, Morris (1944) 
points out that hemolysis in the plasma samples interferes 
with the analysis, as hemoglobin is converted by the extrac- 
tion process into a pigment which has a significant light 
absorption in the same spectral region as Evans-blue. He 
describes an optical method for correction of this error. 
Dyson, Plaut & Vaughan (1944) made observations on the 
changes in erythrocytes, hemoglobin, mean corpuscular 
volume, serum protein and plasma volume in a two-hour 
period following the removal of 540 cm.* of blood in 8 
normal subjects and following transfusion of concentrated 
erythrocytes in 8 anemic subjects. Plasma volume was 
estimated by the Harington, Pochin & Squire (1940) modifica- 
tion of the Evans-blue method of Gibson & Evans (1937). 
They found a considerable variation in the response of 
different individuals. In one instance the plasma volume 
after bleeding was that calculated ; in the others dilution or 
overdilution were noted. Plasma proteins showed either no 
change or a fall. The data after concentrated corpuscle 
transfusions suggested that there might either be a small 
increase in plasma volume (442 cm.* to 262 cm.*) above that 
calculated or else a small decrease (241 cm.* to 253 cm.’*). 
The authors consider that in estimating the amount of fluid 
that has passed from the tissues into the circulation, the 
amount absorbed by the erythrocytes is significant and must 
be taken into account. 

McMichael, Sharpey-Schafer, Mollison & Vaughan (1943) 
measured the blood volume in severe anemia by a concen- 
trated corpuscle-hemoglobin method (Hill, 1941) according 
V(Hb, — Hb,) 

Hb, — Hb, 
where V cm.* = the volume. of concentrated corpuscles in- 
jected (usually about 500 cm.*), Hb, = hemoglobin per- 
centage of injected corpuscles, Hb, = hemoglobin per- 
centage of patient before transfusion, and Hb, = hemoglobin 
percentage after transfusion. Hemoglobin was estimated 
by a photoelectric method. In 7 cases, simultaneous estima- 
tions were made by a concentrated-corpuscle-differential 
agglutination method, and in 3 by the Evans-blue dye method. 
Results agreed within 4 litre. The concentrated-corpuscle- 
hemoglobin method can be used only in severe anemia. 

States of low blood-pressure can be analysed on the 
principle: mean blood-pressure = cardiac output per unit 
time x total peripheral resistance. It is now possible to 
make accurate serial estimations of cardiac output in man by 
the method of cardiac catheterisation.. First used by Forss- 
mann (1929) and later by de Carvalho & Moniz (1933) and 
Ameuille, Ronneaux, Hinault, Desgrez & Lemoine (1936), 
this technique was developed by Cournand & Ranges (1941) 
for measuring cardiac output by a direct Fick method. The 
procedure is simple and safe. It consists, essentially, of 
passing a radio-opaque gum-elastic ureteric catheter along 
the veins of the arm into the right auricle, where the position 
of the tip is checked by x-rays. The pressure in the right 
auricle can be recorded by a citrate or saline manometer, and 
the oxygen unsaturation of mixed venous blood can be 
measured by withdrawing suitable samples under oil. Details 
of the procedure are given in the papers of Cournand and his 
colleagues and by McMichael & Sharpey-Schafer (1944). 
Over 500 cardiac catheterisations have now been performed 
without complication. 


to the formula: Blood volume (cm.*) = 


Factors Affecting Cardiac Output in Normal Subjects 

Results obtained in normal subjects (McMichael & Sharpey- 
Schafer, 1944) were those to be expected from the well-known 
work of Starling and of Wiggers (1927). Reduction of the 
right auricular pressure by bleeding caused a fall in cardiac 
output, and raising the right auricular pressure by rapid 
transfusion caused a rise. Accelerating the heart by intra- 
venous injection of atropine usually caused an increased 
cardiac output. However, there was also a fall in right 
auricular pressure, and this was sometimes sufficient to 
counteract the usual increase of output on acceleration. 
Intravenous adrenaline in doses that did not raise the blood- 





pressure or accelerate the heart (under 10 yg. per minute) 
increased cardiac output, presumably by a direct action on 
the heart itself. Cardiac output in the supine posture 
showed an average increase of 33% over that in the erect 
subject. 


Immediate Effects of Hemorrhage 

Apart from its importance in the “‘shock” problem, a 
sudden fall of blood-pressure after bleeding has been of 
particular interest to transfusion units. Poles & Boycott 
(1942) found that 3-8 % of young factory workers fainted 
after removal of 440 cm.* of blood, and 8-5 % fainted after 
removal of 540 cm.* They thought that the incidence of 
fainting was raised by bleeding tired and hungry subjects. 
Glucose (40 g.) given prophylactically was without effect, but 
1 litre of saline before bleeding seemed to be beneficial in 
men from hot workshops. Ina report to the Medical Research 
Council by a sub-committee of the Blood Transfusion 
Research Committee (Medical Research Council, 1944) an 
analysis of data was given from 362 blood-donors who had 
fainted. The results showed that the incidence of fainting 
was lower in men than in women, but there was no evidence 
that age, length of wait at the centre, difficulties in bleeding 
or menstruation had any effect on the incidence of fainting. 
The most striking finding was that a high proportion of 
fainters gave a history of fainting either at a previous donation 
or on some other occasion. Loutit, Mollison & van der 
Walt (1942) were able to confirm previous work in showing 
that venesection lowered and transfusion raised the peri- 
pheral venous pressure. They found little change in blood- 
pressure and heart-rate in 20 donors bled of 430 cm.* How- 
ever, with larger venesections (up to 1100 cm.*) the incidence 
of acute fall of blood-pressure and bradycardia (“ faint ”’) 
was much higher (Wallace & Sharpey-Schafer, 1941). By 
placing venous tourniquets on the thighs for 20 minutes at 
diastolic pressure, or better at 10 to 15 mm. Hg. below 
systolic pressure, and then bleeding 500 cm.* or more, a very 
high incidence of fainting can be produced in normal volun- 
teers. This procedure is probably equivalent to a venesection 
of about 1400 cm.*, and has the advantage that release of 
the tourniquets will rapidly restore blood-pressure and con- 
sciousness if the faint is severe. Using such large venesections 
in normal male volunteers in the supine position Barcroft, 
Edholm, McMichael & Sharpey-Schafer (1944) studied the 
physiology of post-hemorrhagic fainting by observing cardiac 
output (cardiac catheterisation) and forearm flow (Lewis 
and Grant plethysmograph). During the bleeding, blood- 
pressure was maintained but right auricular pressure and 
cardiac output fell steadily, indicating that while blood- 
pressure was kept at a normal level by increasing total peri- 
pheral resistance (probably vasoconstriction in skin and 
splanchnic areas), yet there was no corresponding increase 
of venous tone to maintain right auricular pressure. The 
acute fall of blood-pressure and bradycardia (fainting) were 
not due to any further fall-in cardiac output but to a sudden 
great decrease in total peripheral resistance. During the 
faint, forearm flow was approximately doubled when the 
blood-pressure was halved, indicating great arteriolar vaso- 
dilatation in forearm muscles, since the skin is pale during 
the faint. If the rest of the skeletal muscle behaves like the 
forearm, then vasodilatation in muscle may explain the fall 
of blood-pressure in post-hemorrhagic fainting. Barcroft & 
Edholm (1944) have further shown that this vasodilatation 
is mediated by vasomotor nerves. On the afferent side it is 
possible that the fall of pressure in the right auricle may be 
a trigger mechanism. Retransfusion immediately restored 
forearm flow and blood-pressure to normal. In two cases 
intramuscular methedrine (30 mg. N-methyl amphetamine) 
restored blood-pressure by increasing total peripheral resist- 
ance ;- this substance can also be given intravenously. 


Late Effects of Hemorrhage 

Data are still scanty on the phase of “shock” after 
hemorrhage. This is the phase of low blood-pressure, with 
normal or increased heart-rate, which is commonly seen in 
the wards after spontaneous bleeding and responds well to 
transfusion. The evidence of Cournand and his colleagues 
indicates that low right auricular pressure and low cardiac 
output are the main factors causing low blood-pressure. In 
some of their cases total peripheral resistance was increased, 
and in others cardiac output was not as low as might be 
expected. Oxygen consumption might be slightly reduced 
but arterial oxygen-saturation was normal ; there seems little 
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purpose, therefore, in giving oxygen. At the present time 
Cournand and his colleagues think that pressor substances 
should not be used, as vaso-constriction is probably already 
optimal in this phase, and that hyperventilation should not 
be depressed with morphine. It seems probable that the 
“faint ’’ may supervene on the “ shock” phase if any pro- 
cedure, such as a change to the sitting or upright posture, 
further reduces right auricular pressure. 

In the course of spontaneous recovery from a large hemo- 
rrhage, the circulation often enters a third phase which may 
be termed the “ hyperkinetic syndrome ”’ (Harrison, 1939). 
Estimation of blood volume in post-hemorrhagic and 
chronic anemia with normal systolic blood-pressure showed 
surprisingly low figures, often as low as 2 litres (McMichael 
et al., 1943). Further work (Sharpey-Schafer, 1944) showed 
(hat the normal or slightly raised resting oxygen supply in 
severe anemia was maintained by three main factors (i) 
increased cardiac output, (ii) increased utilisation of available 
arterial oxygen, (iii) diminished blood volume resulting in 
greater concentration of total circulating hemoglobin. In- 
creased cardiac output could be due to a moderate increase 
of heart-rate combined with a normal or raised venous 
pressure. In the most severe cases the right auricular 
pressure was elevated, sometimes to high levels. This rise 
of venous pressure or “‘ heart failure ” was thought to be the 
result of an adjusting mechanism, perhaps increased venous 
tone, which served to maintain the necessarily high cardiac 
output. 
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THE Rh FACTOR AND _ ERYTHROBLASTOSIS 
FTALIS : AN INVESTIGATION OF 50 FAMILIES 
by R. R. Race, G. L. Taylor, D. F. Cappell & M. N. 
McFarlane, British Medical Journal, 2, 289-293, 4/9/43 


Workers from the Medical Research Council Serum Unit and 
from the University of St. Andrews have collaborated in the 
investigation of 50 families in which erythroblastosis feetalis, 
better called hemolytic disease of the newborn, has been 
diagnosed. The cases were collected in many parts of Great 
Britain and Northern Ireland, and in those reported it seemed 
reasonably certain that the diagnosis was correct. An 
attempt was made to determine the ABO and Rh blood 
groups of parents and surviving children and to get details 
of all pregnancies and their outcome. The authors point out 
that although the material is far from complete, much infor- 
mation has been gathered together and some of it may well 
prove of value to future workers. The details relating to the 
families are tabulated. 

Of the 50 mothers, 6 were Rh-positive and 44 Rh-negative, 
and in the sera of 38 of the Rh-negatives, anti-Rh agglutinins 
were found. These figures agree well with those of other 
workers and confirm Levine’s theory that iso-immunization 
of the mother plays an important part in the etiology of 
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REVIEW OF SELECTED PAPERS 





It is clear that a circulatory phase in which the blood 
volume is low, and the venous pressure and cardiac output 
are increased, is likely to give trouble when further overloaded 
by transfusion. Drummond (1943) has recorded some 
excellent clinical examples ; three of his five cases had hemo- 
globin levels of 25 % or less and all appear to have developed 
pulmonary cedema, in one case after as little as 110 cm.* 
of blood. The three patients who died had well-marked 
pulmonary oedema, and there was great ballooning of the 
right auricle in a patient who had received about 24 litres. 
When more exact studies are made it is found that, in severe 
anemia, raising the right auricular pressure further by a trans- 
fusion may have precisely the opposite effect to the same 
procedure in a normal subject. Instead of increasing cardiac 
output, as in the normal, it causes a decrease. The situation 
seems in every way comparable to Starling’s overloaded 
heart-lung preparation. Patterson & Starling (1914) showed 
that increasing the venous pressure caused a corresponding 
increase in cardiac output, until a point was reached after 
which further increase of venous pressure caused a fall in 
output. 

At the present time the evidence indicates that, following 
hemorrhage, venous pressure changes are of considerable 
importance both in the process of spontaneous recovery and 
in assessing the effects of transfusion. If more accurate 
methods of measurement are not available, clinical observa- 
tion of the neck veins by the well-known methods described 
by Sir Thomas Lewis may give valuable information. 
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hemolytic disease of the newborn. Anti-Rh was not found 
in 6 of the Rh-negative mothers, but the fact that 6 of the 
12 mothers in whose serum anti-Rh was not found were 
Rh-negative strongly suggests that Rh was concerned. 

In one pregnancy in ten the mother is Rh-negative and the 
baby Rh-positive, and in one pregnancy in five the mother has 
an agglutinin for an ABO antigen present in her foetus, but 
the disease is much rarer [1 in 200-400 pregnancies] than it 
would be if it occurred whenever the blood-group situation 
makes it possible. Other factors yet unknown must be 
involved. 

When the mother is Rh-positive (or even Rh-negative), 
other erythrocyte antigens than Rh may perhaps cause the 
disease. The husbands of only 2 of the 6 Rh-positive 


. mothers were grouped. One was O, Rh-negative ; the other 
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A, Rh-negative. After the investigation of the 50 families 
had been made, the next two husbands of Rh-positive mother 
cases examined were negative and positive. It appears 
significant that three of four husbands of Rh-positive 
mothers with affected children should be Rh-negative. 
The family in which both parents were Rh-positive produced 
St serum and is described at length by McCall, Race & 
Taylor (1944). Families in which the diagnosis is wrong 
will most commonly be included amongst those with Rh- 
positive mothers, simply because six out of seven mothers in 
the population are Rh-positive. , 

_ Not one Rh-negative child was found amongst the offsprin 



























































































































































































































































































































































































































































































































of the Rh-negative mothers; 33 healthy and 16 affected 
children were tested. The absence of negative children from 
the healthy group is highly significant and may be due to 
most of the fathers being homozygous (RhRh) and producing 
only Rh-positive children. Immunization is more likely 
when an Rh-negative mother has a positive foetus every 
pregnancy than when some may be positive and others 
negative, as with a heterozygous (Rhrh) husband. Although 
negative children do occur in affected families, the scarcity 
has to be considered in estimating the chances of getting a 
negative (an unaffected) child in future pregnancies. In the 
50 families, with one exception, no mother who had once 
produced an affected baby ever had a later normal surviving 
child. 

Of the first children borne by the 44 Rh-negative mothers 
38 were unaffected, five were stillbirths or miscarriages and 
one suffered from the disease. From the second birth 
onwards there was a steadily increasing ratio of affected to 
normal children. Four of the six Rh-positive mothers, on 
the other hand, had first children who were affected, two 
being stillbirths. The earlier onset in this group might be due, 
if the ABO groups were responsible, to the iso-agglutinins 
being already present in the maternal serum. 

About a quarter of the affected children survived ; three- 
quarters were born dead or died mostly within a week of 


birth. Affected children were approximately evenly dis- ~ 


tributed between the two sexes. 
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HAEMOLYTIC DISEASE OF THE NEWBORN (ERY- 
THROBLASTOSIS FCTALIS): ITS TREATMENT 
WITH RHESUS-NEGATIVE BLOOD 

by J. D. Gimson, British Medical Journal, 2, 293-297, 
4/9/43 

The author reports in much detail a series of 19 consecutive 
cases of hemolytic disease of the newborn collected during 
eleven months at the Hospital for Sick Children, Great 
Ormond Street, London. The cases are typical of those 
coming to a children’s hospital which is not part of a maternity 
hospital, and are necessarily selected, for macerated foetuses 
and stillborn infants will never be seen, and hydrops feetalis 
or icterus gravis—fatal within 24 hours—will be admitted 
only rarely. All the mothers were Rh-negative and all the 
infants Rh-positive, and anti-Rh was found in the sera of 
all but one of the mothers. Some cases, even of icterus 
gravis, recover without treatment, but the mortality seems 
to be about 80 %. 

Knowledge of the connection between iso-immunization 

of the mother and hemolytic disease of the newborn has 
suggested the treatment of the child by the transfusion of 
blood lacking the antigen for which the mother has made 
the agglutinin. Attempts to replace by transfusion the baby’s 
blood lost by lysis have in the past not been very successful, 
because in most cases Rh is involved. As six donors out of 
seven are Rh-positive and their blood would not have been 
Rh-tested, Rh-positive blood would usually have been given, 
and this, like the baby’s own, was liable to be destroyed. 
- Eighteen of the 19 babies, whose ages on admission varied 
between three days and six weeks, were transfused with 
Rh-negative blood free from anti-Rh. It was rarely thought 
necessary to transfuse unless the erythrocyte count was below 
3-5 millions. 

All the babies received Rh-negative blood, and some of 
the earlier ones were given Rh-positive blood as well; but, 
although the positive blood caused an initial rise in hemo- 
globin and erythrocytes, hemolysis continued, and within 
a few days further transfusion was needed. Rh-negative 
blood does not prevent hemolysis of the child’s own cells, 
it merely provides cells which will not be destroyed more 
rapidly than normal, and on which the child may live until 
the lytic process ends. When a mixture of Rh-positive and 
Rh-negative blood was given the negative cells survived 
normally while the positive were often destroyed within a 
few days. In 14 of the 18 cases the results are described as 
“ perfect’; the other 4 regained and maintained normal 
blood pictures. No more than two transfusions of negative 
blood were needed in any case. 
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The author shows how encouraging are the results in this 
series by comparing them with those from a series of 17 con- 
secutive cases treated in the same hospital with blood which, 
untested for Rh, would nearly always be Rh-positive. Six 
of the 17 died from the disease or from transfusion ; 4 were 
kept alive but without improvement in the blood condition ; 
and in only 7 were the results satisfactory, although they 
received much more blood—uup to six transfusions in some 
cases—than the 18 babies treated with Rh-negative blood. 
Moreover, no reactions followed the giving of negative blood, 
but in the other series there was more often than not a rise of 
temperature and some constitutional disturbance with in- 
crease of jaundice and size of liver and spleen. . 

The transfusions were given intravenously, by drip into 
the internal saphenous or a cubital fossa vein. An attempt 
was made to maintain a constant rate of 15 to 20 cm.* per 
hour. The infants were kept in hospital overnight after the 
transfusion. The volume of blood to be given was calculated 
in cm.* from the formula 


% rise of Hb required 
100 


the blood volume being approximately 88 cm.* per kg. body 
weight calculated on expected weight for age from birth- 
weight. The author concludes that if an infant with hemo- 
lytic disease of the newborn lives long enough to reach hos- 
pital there is a good chance of its survival. She thinks it 
unlikely that the dreaded kernicterus can be avoided. 


x blood volume 
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OCCURRENCE OF THE Rh ANTIGEN IN THE POPU- 
LATION : NOTES ON 5 CASES OF ERYTHROBLAS- 
TOSIS FG@TALIS 

by E. D. Hoare, British Medical Journal, 2, 297-298, 4/9/43 


The author, working in the Welsh National School o! 
Medicine, immunized 10 guinea-pigs with Rhesus monkey 
blood as described by Landsteiner & Wiener (1941). Three 
of the immunized animals yielded sera which, at dilutions up 
to 1: 60, gave a clear distinction between Rh-positive and 
Rh-negative bloods. By tests made with these sera it was 
found that the distribution of the Rh-positive and Rh- 
negative persons in South Wales agrees with that found in 
England and amongst the white people in the United States 
of America. The Welsh results were : 


Group AB A B O Total 


Rh-positive ‘ 27 349 90 483 949 (84-6 %) 
Rh-negative : 3 64 14 92. 173 (15°4%) 


Five cases of erythroblastosis foetalis are reported, in al 
of which the father and child were Rh-positive whilst the 
mother was Rh-negative. Anti-Rh was found in the sera 
of the five mothers. In one of the sera the agglutinin seems 
to have been undetectable at 37° C.; it was found at roon: 
temperature in the undiluted serum and to a titre of 1:4 a 
0° C. Four of the children were transfused with blood 
which was not tested for Rh: only one of them lived. The 
fifth child died without transfusion. These cases occurre:! 
before the need of treatment with Rh-negative blood had bee: 
realised. 
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THE SURVIVAL OF TRANSFUSED ERYTHROCYTES 
IN HAMOLYTIC DISEASE OF THE NEWBORN 

by P. L. Mollison, Archives of Disease in Childhood, 1%, 
161-172, December 1943 


This paper is a report to the Medical Research Council from 
the South-West London Blood Supply Depot, and recorcs 
the first direct observations of the survival of transfused 
blood in the circulation of babies with hemolytic disease of 
the newborn. Eighteen babies suffering from this disease 
were transfused with Rh-negative blood and 10 of them 
were given Rh-positive blood as well, either at the time in 
mixture or consecutively. The survival of each type cf 
donor’s erythrocytes was followed by a very ingeuious modi- 
fication of the Ashby (1919) technique. An example is 
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given: a baby OM Rh-positive was transfused with a mixture 
in known proportions of OM Rh-negative and ON Rh-posi- 
tive blood. After transfusion the baby’s blood was agglu- 
tinated by anti-Rh serum, the unagglutinated cells being 
those of the first donor, and these were counted. The baby’s 
blood was next agglutinated by anti-M serum; this time 
the unagglutinated cells were those of the second donor and 
could also be counted. Corrections have to be made for the 
number of cells failing to be agglutinated by their homologous 
serum. 

The results were conclusive and fully confirmed the cor- 
rectness of the theoretical expectation and of the clinical 
impressions. If Rh-positive blood was given in the first 
fortnight of life it was practically all eliminated within ten 
days (in 3 cases elimination was complete in three days). 
if the baby was older, Rh-positive blood was tolerated better. 
Compared with this, 90 % of the Rh-negative transfused cells 
were still surviving at the end of a week, and their total 
survival was about that of compatible transfused cells in the 
adult. 

The author therefore considers that when an infant with 
hemolytic disease of the newborn has to be transfused, 
Rh-negative blood of its own group should be given when 
serological tests have been made and it is fairly certain that 
destruction is due to anti-Rh agglutinins. O Rh-negative 
blood is recommended when no tests have been made, and 
O blood should be used when destruction is thought to be 
due to anti-A or anti-B agglutinins, When destruction is 
due to agglutinins other than typical anti-Rh, O blood com- 
patible with the mother’s serum is probably the safest. In 
‘very case direct matching of the donor erythrocytes against 
the mother’s serum seems a desirable precaution before 
iransfusion. 

An interesting additional observation is recorded which 
nay be of physiological importance. One baby expected to 
suffer from hemolytic disease of the newborn was transfused 
it birth, while its Rh grouping was being done. The baby 
was Rh-negative, however, so the transfusion was stopped, 
80 cm.* having been given. Two days later the hemoglobin 
was over 150 % (Haldane), and it was still 134 % 10 days after 
birth. During these 10 days there was not the slightest tinge 
of jaundice. The author considers that this calls in question 
the generally accepted theory that physiological jaundice 
results from a process designed to destroy the excessive 
numbers of erythrocytes needed in utero but unwanted in 
the open air. 
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HAEMOLYTIC DISEASE IN THE NEWBORN: THE 
Rh FACTOR 
by F, A. Langley & F. Stratton, Lancet, 1, 145-148, 29/1/44 


This is a review of the clinical, pathological and serological 
findings in 23 carefully investigated cases of hemolytic 
disease of the newborn. Twenty-two of the mothers were 
Rh-negative and anti-Rh was found in the serum of 19 of 
them. 

As a control, 41 cases of physiological jaundice were also 
examined. The number of Rh-negatives (5) amongst the 
mothers of these controls was close to that expected in a 
random sample of women. This suggests that when the 
cases are carefully diagnosed Rh is seldom found to be the 
cause of physiological jaundice. However, one of the five 
Rh-negative mothers had anti-Rh in her serum. 

The authors point out the difficulties that may be met in 
making a diagnosis of hemolytic disease, since important 
indications such as jaundice or erythroblastemia may be 
absent. In their experience “the most important single 
clinical feature was a progressive fall in the hemoglobin level 
below that normally expected.’ Post-mortems were per- 
formed on twelve of the babies and the findings are reviewed. 

Some interesting points of technique are mentioned. 
First and most important, the authors do not consider high- 
titre human anti-A and anti-B serum adequate for the ABO 
grouping of babies. Immune rabbit sera were much more 
Satisfactory in their experience. 

There is a good description of a certain type of clumping 
familiar to Rh workers which must not be confused with true 


agglutination. These clumps are due to gentle handling of 
sedimented cells and were described as “‘ large almost circular 
clumps shedding cells as they moved, which gave them a 
comet-like appearance.” 

The authors were able to demonstrate anti-Rh agglutinin 
in the milk of 7 out of 9 mothers who were known to have the 
antibody in their serum. 
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RHESUS ANTIBODY IN _ Rh-POSITIVE MOTHER 
CAUSING HASMOLYTIC DISEASE OF NEWBORN 


by A. J. McCall, R. R. Race & G. L. Taylor, Lancet, 1, 
214-215, 12/2/44 


In this paper are given the clinical details and history of the 
family of the Rh-positive mother from whom was obtained 
the antiserum St which has proved of fundamental importance 
in the recognition of allelomorphs of the Rh gene and result- 
ing genotypes. Investigation of this unusual serum, from an 
Rh-positive mother, yet capable of agglutinating most Rh- 
positive cells, showed that it was similar to, but not neces- 
sarily identical with, the anti-Hr discovered by Levine and his 
colleagues in America. St serum reacts with 80 % of people 
including all Rh-negatives, all heterozygotes (Rhrh) and 
some of the homozygotes (RhRh). These reactions are due 
to the presence in the erythrocytes of antigens determined by 
allelomorphs of the Rh gene. The use of St with other forms 
of anti-Rh sera has made it possible to determine sero- 
logically the genotype of about 80% of people. The geno- 
type testing has been described in previous papers (Race & 
Taylor, 1943 ; Race, Taylor, Boorman & Dodd, 1943 ; Race, 
Taylor, Cappell & McFarlane, 1944). 


A male infant in whom increasing jaundice had been noticed 
from the 2nd day was admitted to hospital on the 14th day with 
pallor, deep jaundice and a moderately enlarged liver. The stools 
and urine were deeply bile-stained. Hb 55% (9 g. per 100 ml.), 
erythrocytes 2,500,000 per mm.*, colour index 1-1, mean diameter 
of erythrocytes 8-1, leucocytes 15,000 per mm.* Anisocytosis 
and polychromasia well marked; 300 normoblasts per mm.*; 
blood group O, Rh-positive. On the 16th day the Hb was 42 %. 
The mother was not available for testing, so 150 ml. of Rh-negative 
blood was transfused. The mother proved to be Rh-positive, and 
her serum contained a powerful agglutinin which acted on the cells 
of the Rh-negative donor used to transfuse the baby and on all of 
12 unselected group O bloods. Agglutination occurred at room 
temperature but was stronger at 37° C. No agglutinin for these 
cells was found in the child’s serum. 

On the 22nd day Hb was 68 % and on the 27th 46%. Of 20 
group O bloods examined, the mother’s serum failed to agglutinate 
3, either at 37° C. or at room temperature. Transfusion of 200 ml. 
of blood from one of the 3 St-negative donors raised the Hb to 
79 %, a level which was maintained, and the child was discharged 
free from jaundice on the 57th day. 


The mother, who suffered from a severe hypochromic 
anemia aggravated by post-partum hemorrhage, was trans- 
fused with 600 ml. of St-negative group O blood without 
reaction. 


Family history: Mother had had no stillbirths or abortions. 
1st child, male, 1939. Healthy, no history of erythroblastosis. 
Group ON, P—, Rh+, St+ (Rh,rh). 
2nd child, male, August 1941. Died from erythroblastosis. No 
investigations. 
3rd child, male, January 1943. History given above. Group 
OMN, P—, Rh+, St+ (Rh,rh). 
Mother. Group OMN, P—, Rh+, St— (Rh,Rh,). 
Father. Group A,MN, P?, Rh-+-, St+ (Rh,rh). 


St serum does not react with Rh,, and the father and 
children (all Rh,rh) are St + because they possess the reces- 
sive gene rh. The mother (Rh,Rh,), not having rh, was 
immunized by’the child’s rh. St always reacts with rh both 
in the heterozygous Rhrh and in the Rh-negative rhrh. St 
also reacts with Rh, [and with Rh”, Rhy and Rhy]. 

[In transfusing the baby and its mother with compatible 
St-negative blood the hospital pathologist (McCall) handled 
in a masterly fashion a new and unknown Rh blood-group 
situation. ] 
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THE INCIDENCE OF HAZMOLYTIC DISEASE OF THE 
F@TUS (“ERYTHROBLASTOSIS FCQTALIS”) IN 
DIFFERENT FAMILIES : the Value of Serological Tests 


in Diagnosis and Prognosis 

by K. E. Boorman, B. E. Dodd & P. L. Mollison, Journal of 
Obstetrics and Gynecology of the British Empire, 51, 1-23, 
February 1944 


This paper reports on a large amount of work on hemolytic 
disease of the newborn done at the South-West London Blood 
Supply Depot. 

The authors applied certain pathological criteria before 
they accepted the diagnosis of hemolytic disease. The results 
are given of the serological investigation of the 100 families 
that qualified. Of the mothers 97 were Rh-negative, and 
93 of these had anti-Rh in their serum. Of the 3 Rh-positive 
mothers 1 had the anti-Rh, agglutinin and the other 2 had 
anti-B agglutinins of unusual strength, to which the authors 
attributed the hemolysis. This suggests that, when the 
diagnosis of hemolytic disease is made with certainty, anti-Rh 
is responsible for an even higher proportion of cases than was 
thought before, almost all of them in fact. 

The titre of anti-Rh agglutinin was measured at intervals 
throughout 7 pregnancies. In 2 the titre rose and in 3 
remained steady before the birth of an affected child. In 
2 it remained steady and Rh-negative children were born. 
The authors usually found a rise of titre after delivery, 
8-20 days post-partum being the peak and the favourable 
time to search for agglutinins. 

A group of 60 infants with physiological jaundice was 
investigated. Six of their mothers were Rh-negative and 
54 Rh-positive, figures which suggest that Rh plays but little 
part in this type of jaundice. However anti-Rh was found 
in the serum of three of the six mothers. One of these 
mothers had previously had a child which suffered from 
hemolytic disease, so it is likely that the jaundice of the present 
infant was not physiological. There was no excess of hetero- 
specific pregnancies on the ABO system in this group. The 
authors conclude: ‘“ There is, therefore, no evidence that 
* physiological jaundice’ of the newborn is, in the great 
majority of cases, in any way connected with the presence of 
incompatible agglutinins in the mother’s serum.” 

The diagnostic value of serological tests when hemolytic 
disease is suspected is summed up thus: (i) The diagnosis 
is very probable when the mother is Rh-negative and has 
anti-Rh in her serum, or when she is Rh-positive and has any 
other atypical agglutinin acting on her baby’s cells at 37° C. 
(ii) The diagnosis is less probable when the mother has very 
strong anti-A or anti-B agglutinins incompatible with her 
baby’s cells, or when the mother is Rh-negative but no 
anti-Rh can be found. (iii) The diagnosis is improbable 
when the mother is Rh-positive and there is no atypical 
agglutinin in her serum, or when her anti-A and anti-B are 
not excessively strong. 

Concerning the value of serological tests in prognosis, it 
is pointed out that the main importance of routine Rh tests in 
pregnancy is to ensure that Rh-negative women will not be 
given Rh-positive blood should they be transfused. In 
families in which hemolytic disease has already occurred 
the prognosis is made less gloomy if the father can be shown 
to be heterozygous by finding an Rh-negative amongst the 
children. [The direct testing for homozygosity was hardly 
developed when this paper was written.] In all cases where 
anti-Rh is found in the mother’s serum arrangements should 
be made to have Rh-negative blood ready for both mother 
and baby. 

There is also a discussion on the possible parts played in 
this disease by the three factors, titre of maternal agglutinin, 
placental permeability and amount of extracorpuscular 
group-specific antigen. . 
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HAMOLYTIC DISEASE OF THE NEWBORN: THE 
PREPONDERANCE OF HOMOZYGOUS Rh-POSITIVE 
FATHERS 

by G. L. Taylor & R. R. Race, British Medical Journal, 1, 
288-289, 26/2/44 

The results reported in this paper from the Medical Research 


Council Serum Unit confirm the suggestion made by Race, 
Taylor, Cappell & McFarlane (1943), that there is a 
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preponderance of homozygous (RhRh) fathers in families 
affected by hemolytic disease of the newborn. An Rh- 
negative woman is more liable to be immunized when every 
pregnancy is Rh-positive and provides the antigenic stimulus, 
as happens with a homozygous husband, than when he is 
heterozygous (Rhrh) and some children may be positive and 
others negative. About 3 out of 7 Rh-positive males are 
homozygous and 4 heterozygous. 

All bloods which are not agglutinated by St serum * are 
homozygous RhRh and are about half of all the homozygotes. 
As 18 St-negatives were found amongst the husbands of 
46 Rh-negative mothers with sera containing anti-Rh agglu- 
tinins and children suffering from erythroblastosis feetalis, 
the authors estimate that 36 husbands were homozygous 
and 10 heterozygous, instead of the 20 homozygotes and 
26 heterozygotes expected in a random sample of 46 Rh- 
positive people. 

By serological tests (Race & Taylor, 1943; Race, Taylor, 
Boorman & Dodd, 1943; Race, Taylor, Cappell & McFar- 
lane, 1944), the Rh genotypes of some of the husbands were 
determined, and further evidence of the predominance of 
homozygous fathers was obtained. Thus, of 38 husbands, 
only 5 were Rh,rh and 33 not Rh,rh, instead of the expected 
15 and 23. About 33 % of people are of the genotype Rhyrh— 
that is about 40 % of Rh-positives, and the shortage of this 
commonest type of heterozygote is highly significant. More 
complete genotype tests were made on 18 of the husbands and 
it was shown that at least 13 were homozygous instead of the 
7 expected in 18 Rh-positive people. 

This predominance of homozygous fathers affects very 
greatly the chances that Rh-negative, and therefore unaffected, 
children will be borne by Rh-negative mothers who have 
already had affected children. The genotype of about three- 
quarters of Rh-positive people can be determined serologic- 
ally, and unless it can be shown serologically, or by his 
having an Rh-negative child or parent, that the husband is 
heterozygous, the prognosis is very poor. 
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ERYTHROBLASTOSIS FETALIS 
by J. R. Gilmour, Archives of Disease in Childhood, 19, 
PartI: 1-11; Part If: 12-20; Part III: 21-25, March 1944 


In these three papers from the Bernhard Baron Institute of 
the London Hospital the author describes in detail the macro- 
scopic and microscopic findings in 52 fatal cases of erythro- 
blastosis fcetalis. The papers include a comprehensive 
survey of previous literature. 

The author classifies the present series into 3 types, de- 
scribed as (i) hydrops fcetalis (24 cases); (ii) icterus gravis 
(26 cases); (iii) congenital anemia (2 cases). Evidence is 
given that the three types are varieties of a single disease. 

There is a brief discussion at the end of the third paper of 
the relationship between erythroblastosis and the Rh factor. 
Nineteen excellent photomicrographs are reproduced. 
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AN ‘INCOMPLETE’ ANTIBODY IN HUMAN SERUM 
by R. R. Race, Nature, 153, 771-772, 24/6/44 


The discovery of an “incomplete” antibody in certain 
anti-Rh sera indicates that there is still much to be learnt 
about this versatile system of antigens and antibodies. By 
an incomplete antibody is here meant one which will combine 
with its specific antigen on the erythrocyte, but which is not 
a suitable partner for the agglutination stage. 

Human anti-Rh serum of the type called by Wiener 
“ standard ” agglutinates erythrocytes of the gene Rh, and 
also those of Rh,. Anti-Rh, serum agglutinates the former 








* [see BMB 431.] 
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but not the latter. If, however, cells of the genotype Rh,Rh, 
or Rh,rh are suspended in anti-Rh, serum, which causes no 
agglutination, and after a few minutcs are separated from this 
serum, washed and re-suspended in saline, then these treated 
cells can no longer be agglutinated by standard anti-Rh serum. 
These treated cells are agglutinated as well as ever by anti- 
Rh, serum and by St serum. 
three antigens which must be present on Rh, cells is being 
blocked, and the other two are left free and ready for agglu- 
tination. This interpretation was supported by absorption 
experiments. The inhibited antigen is that which would 
normally react with the standard anti-Rh antibody, and the 
author considers the inhibiting agent to be an incomplete 
form of this antibody. 

Five out of six anti-Rh, sera contained the incomplete 
antibody in good strength, the sixth in weak but definite 
amount. One standard anti-Rh serum contained the incom- 
plete as well as the complete form of the antibody. In such 
a natural mixture, or in one artificially made, the incomplete 
antibody wins the race for antigen when erythrocytes are 
added, and the expected agglutination does not occur. 

A brief account is given of R. A. Fisher’s formulation of 
the relationships found in the rhesus factor. 
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SYMPTOMLESS INCOMPATIBLE TRANSFUSION AND 
RESULTANT CHANGES IN ISO-AGGLUTININ TITRE 
by R. Drummond, British Medical Journal, 1, 483-485, 
8/4/44 


Incompatible blood transfusions in which studies of iso- 
agglutinin titres have been made are not numerous. In this 
paper the Transfusion Officer of the Welsh Board of Health 
reviews the cases reported previously and records another. 

The agglutinogens of the ABO system of blood groups are 
regularly antigenic for man, and when cells containing A or B 
are transfused into a recipient whose serum contains the cor- 
responding agglutinin, there is usually an initial fall in the 
strength of the agglutinin followed, within a week or ten days, 
by a rise, sometimes to enormous heights. The strength of 
the patient’s reaction to the incompatible transfusion varies 
from being so weak as to pass unobserved to being strong 
enough to kill. 

A male patient aged 54, of blood group B, was inadvertently 
transfused at a very slow drip rate over a period of 54 hours 
with about 460 cm.* of seven days old stored blood of group A. 
The transfusion was stopped as soon as it was noticed that 
the blood was labelled group A. The patient had com- 
plained of no symptoms whatever, and there had been no 
rise of temperature or pulse rate. Six hours later the pulse 
rose to 102 and the temperature to 100° F. [about 38° C.] 
but the patient still felt well. Within 12 hours the tempera- 
ture was normal and remained normal or sub-normal. In 
24 hours the pulse dropped to 76. He had occasional 
pyrexia before the transfusion. No serious complications 
developed and the patient’s condition remained satisfactory. 
He was observed for several months. 

Examination of blood taken from the patient on the day 
before the incompatible transfusion and of the conserved 
erythrocytes of the donor confirmed that the recipient was 
group B and the donor group A. The anti-A titre of the 
patient’s serum was 100. On the third day after the trans- 
fusion it was 16, and thereafter rose rapidly and attained a peak 
of 25,600 on the fifteenth day. The titre fell slowly, and 
eight months later was not quite back to its pre-transfusion 
level. In the blood taken on the third day, agglutinates of 
20 to 30 erythrocytes were seen lying free among large 
numbers of unagglutinated cells; on the fourth day there 
were a few small agglutinates but none on the fifth day. 

In an attempt to find an in vitro explanation for the absence 
of symptoms, the sera of the donor and recipient were tested 
for agglutinin strength and their erythrocytes for sensitivity to 
iso-agglutination. These tests were made eight months after 
the incompatible transfusion when the strength of the re- 
cipient’s anti-A agglutinin was approximately what it had 
been just before the transfusion. The group A donor’s 
serum did not contain very powerful anti-B, and the author 
suggests that this agglutinin in no way harmed the recipient’s 
cells and that absence of symptoms may in part be attributed 
to this. The récipient’s anti-A agglutinin was of just less 
than average strength, whilst both donor and recipient 


In other words only one of the | 
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erythrocytes were of average sensitivity. The agglutinogens 
A and B are not confined to erythrocytes, but occur also in 
the plasma. Thus the plasma of a group A person contains 
A agglutinogen. Jn vitro tests provided no evidence that the 
recipient’s plasma protected its erythrocytes from the donor’s 
iso-agglutinins and vice versa. 

The author concludes that the in vitro tests did not fully 
explain the absence of symptoms and suggests the absence 
may have been due to the incompatible blood being given 
at a very slow drip rate. 
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ON THE INHERITANCE AND LINKAGE RELATIONS 
OF ACHOLURIC JAUNDICE 

by R. R. Race, Annals of Eugenics, 11, 365-384, December 
1942 


This paper reports a search for linkage between the gene for 
acholuric jaundice and the common “ physiological ” genes, 
carried out at the Galton Laboratory, University College, 
London and the British Postgraduate Medical School, 
Hammersmith. 

Nearly 200 members of 26 families were examined hema- 
tologically for the signs of acholuric jaundice by Dr. Janet 
Vaughan and Miss Olive Booth. They were also tested for 
the A,A, BO and MN blood groups and for the ability to 
secrete the ABO antigens in the saliva, and to taste phenyl- 
thiocarbamide. Eye colour and freeness or attachment of 
the ear lobes were also scored, although the manner of in- 
heritance of these characters is not on the sure basis of those 
mentioned before. 

The war brought the investigation to an end, but not before 
evidence had been collected against partial sex-linkage and 
against close autosomal linkage with any of the genes respon- 
sible for the A,A,BO blood groups, the MN blood groups, 
secretion of the ABO antigens in the saliva, eye colour and 
attachment of ear lobes. The figures for taste-testing were 
inconclusive. 

A year or so after the close of the investigation the Rh 
groups were discovered. This indicates what a laborious 
undertaking the great work of mapping the human chromo- 
somes will be. 
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THE GROUP-SPECIFIC SUBSTANCES, A, B, M, N 
AND Rh: THEIR OCCURRENCE IN TISSUES AND 
BODY FLUIDS 

by K. E. Boorman & B. E. Dodd, Journal of Pathology and 
Bacteriology, 55, 329-339, July 1943 


That the group-specific substances A and B occur not only 
in erythrocytes but in almost all tissues and body fluids 
has been known for years. Attempts to demonstrate the 
erythrocyte agglutinogens M and N in tissues and body fluids 
were unsuccessful—save that Zacho found them sometimes 
in malignant tumours—until Kosjakov & Tribulev (1940), 
by the use of a modified inhibition technique, detected them 
in non-malignant tissues. As the addition of saliva to anti- 
Rh sera did not affect the agglutinin, American workers have 
concluded that the recently discovered Rh antigen is absent 
from saliva. 

The present authors, of the South-West London Blood 
Supply Depot (Medical Research Council), have demon- 
strated the presence of M, N and Rh group-specific substances 
in tissues and body fluids. To detect Rh their technique was 
essentially the same as the inhibition technique which is used 
to detect A and B ; it depends on the reduction in agglutinin , 
strength which takes place when an antiserum is mixed with 
a substance containing the corresponding antigen. The 
reduction is measured by comparing the titre of a serum 
before and after mixture with the antigen. Every attempt to: 
detect M and N by the inhibition technique failed because 
non-specific absorption was so great: that is, substances 
which contained only M would absorb not only anti-M 
specifically, but also anti-N non-specifically and vice versa. 
When the inhibition technique was modified according to 
suggestions made by Kosjakov & Tribulev for eliminating 
error due to non-specific absorption, M and N were disclosed 
in saliva and in tissues as these workers had described. The 
modified technique took account of Kosjakov & Tribulev’s 





finding that M group-specific substance saturated with anti-M 
serum cannot affect either anti-M or anti-N sera, but saturated 
with anti-N serum it can still specifically inhibit anti-M serum. 
Similarly, N substance saturated with anti-N serum can 
inhibit neither anti-M nor anti-N, but saturated with anti-M 
it inhibits anti-N. 

Boorman & Dodd believe that earlier workers failed to 
find M and N in tissues because they could not deal with non- 
specific absorption and because they used extracts rather than 
suspensions of tissues. M and N seem to be only slightly 
soluble in water, for very little can be detected in saliva, and 
alcohol is said to destroy them. So neither aqueous nor 
alcoholic extracts would be likely to contain M or N. Whilst 
there are considerable amounts of Rh substance in the tissues, 
very little can be found in saliva, probably because it is 
almost insoluble in water. : 

The authors suggest that the Rh group-specific substances 
in foetal tissues fail to neutralize maternal anti-Rh and pre- 
vent hemolytic disease of the newborn because the neutraliza- 
tion of agglutinins which cross the placenta from the maternal 
to the foetal circulation is effected by antigens in the body 
fluids, and that tissue antigens play little, if any, part. 
Similarly, in the few cases in which the ABO groups may 
cause hemolytic disease and the baby probably belongs to 
the “ non-secretor”’ class, the maternal agglutinin. is not 
neutralized because the antigen is absent from the body fluids. 
Hartmann (1938) has shown that while the ABO antigens 
occur in the tissues of both secretors and non-secretors, and 
are present in alcohol- and water-soluble forms in secretors, 
they do not occur in water-soluble form in non-secretors, and 
are therefore almost completely absent from their body 
fluids. Boorman & Dodd conclude that if the following two 
conditions are satisfied hemolytic disease of the newborn 
may result: (i) an incompatibility between the maternal serum 
and the foetal erythrocytes, and (ii) an insufficiency of the 
corresponding antigen in the body fluids of the fetus. 
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NUTRITIONAL IRON DEFICIENCY ANAEMIA IN WAR- 
TIME. I. The Hemoglobin Levels of 831 Infants and 
Children 


by L. S. P. Davidson, G. M. M. Donaldson, M. J. Dyar, S. T. 
Lindsay & J. G. McSorley, British Medical Journal, 2, 505- 
507, 31/10/42 


In this paper, workers in the Department of Medicine of 
Edinburgh University report the results of a survey of hemo- 
globin levels in 442 infants and pre-school children (318 from 
birth to 23 months ; 124 from 2 to 4 years) and 389 school- 
children of 5 to 12 years. The Haldane hemoglobinometer 
(13-8 g./100 cm.* equalling 100%) was used throughout 
the investigation, and all apparatus was checked against 
a standard set. 

Results were compared with those obtained in a similar 
investigation made a few years before on Aberdeen children 
of the same age groups (Davidson & Campbell, 1935). 
Graphic representation of the results in both investigations 
shows a close parallelism in the curves of hemoglobin per- 
centages at different ages. From the 4th month there is a 
gradual fall which becomes more acute from the 8th to the 
llth months. There is then a gradual rise, more rapid in 
the Edinburgh series, until 2 years of age. From 2 to 5 
years, there is a progressive rise in hemoglobin percentage, 
with higher values in the Aberdeen series. From 5 to 12 
years, the rise is continued, with fluctuations, and comparison 
of the two curves shows that the hemoglobin level was con- 
siderably lower in the Edinburgh series (average difference of 
10 % for all ages in this group). The Edinburgh children 
had no obvious signs of malnutrition. 

Analysis of the figures in these two and in a third (Wills, 
Mackay, Bingham & Dobbs, 1942) series showed that none 
of the Aberdeen (1935) children had a hemoglobin of less 
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than 80%, whereas almost half the Wills et al. (1942) and 
more than half of the Edinburgh (1942) children had hemo- 
globin concentrations below that level. 

The conclusions drawn from this study were that (i) after 
three years of war there was no significant change in infant 
hemoglobin levels ; (ii) there was a significant fall among 
children of school age; (iii) there should be provision of 
school meals of high iron content, and propaganda to 
encourage the consumption of iron-rich foods by children 
of school age. 
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NUTRITIONAL IRON DEFICIENCY ANAEMIA IN WAR- 
TIME. Il. The Hemoglobin Levels of 3,338 Persons from 
Birth to 55 Years of Age 

by L. S. P. Davidson, G. M. M. Donaldson, S. T. Lindsay & 
J. G. McSorley, British Medical Journal, 2, 95-97, 24/7/43 


In a previous paper (Davidson, Donaldson, Dyar, Lindsay 
&*McSorley, 1942) investigations on hemoglobin levels in 
442 infants and pre-school children and 389 schoolchildren 
were reported. Since the publication of this paper, the 
National Physical Laboratory provided correction factors 
for the Haldane hemoglobinometer used, which indicated 
that the reported readings were approximately 2% low. A 
further 121 infants and pre-school children, 633 school- 
children, and 1753. adolescent and adult males and females 
have been examined, making a total for the whole series of 
3338 individuals. Of these, 563 were infants and pre-school 
children (birth to 4 years); 917 municipal primary-school 
children (5 to 12 years); 105 private-school children (5 to 
12 years) ; 518 adolescent males and females (13 to 19 years) ; 
620 adult males and females (20 to 54 years) ; 45 multiparous 
women ; 570 pregnant women. All readings were adjusted 
in accordance with the correction factors. 

The standard of normality for the groups, birth to 4 years, 
was considered as 85% +5% (Haldane); for the groups 
5 to 12 years, 12 to 18 years, and for adult females, 95% + 
5 % (Haldane) ; for adult males 100 % + 5 % (Haldane) and 
for pregnant women 85%+5% (Haldane). “ Clinical 
anemia” was considered to be present if the hemoglobin 
was below 80 % (Haldane) for all groups except the group of 
pregnant women, where 70% (Haldane) was the arbitrary 
figure chosen. Using this standard, “ clinical anemia” was 
found to be present in 39% of municipal primary-school 
children, approximately 5% of private-school children, 
12% of adolescent females, 7% of adult females, 24% of 
pregnant women, and less than 1 % of adolescent and adult 
males. 

The main conclusion (made with some reservations) from 
this study is that the incidence of “ clinical anemia” in 
Edinburgh municipal school children is significantly higher 
than it was in comparative Aberdeen children a few years 
before the war (Davidson & Campbell, 1935). Standards of 
normality and errors of estimation are discussed. 


REFERENCES 
Davidson, L. S. P. & Campbell, R. M. (1935) Brit. med. J. 2, 195 
1 Davidson, L. S. P., Donaldson, G. M. M., Dyar, M. J., Lindsay, 
S. T. & McSorley, J. G. (1942) Brit. med. J. 2, 505 


1 [see BMB 439] 


441 


ANAEMIA IN WOMEN AND CHILDREN 
TIME DIETS 

by L. Wills, H. M. M. Mackay, K. Bingham & R. H. Dobbs, 
Journal of Hygiene, 42, 505-526, October 1942 


The investigation reported in this paper was undertaken to de- 
termine whether (i) anemia was prevalent among women and 
children ; (ii) there was any evidence of increased incidence 
of anemia ; (iii) there was any evidence as to the etiology of 
the anemia. Preliminary details of the investigation had 
previously been published (Mackay, Wills, Dobbs & Bingham, 
1942). Haldane’s hemoglobinometer (13-8 g./100 cm.’ 
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equalling 100%) was used throughout the investigation. 
The estimations were made on 544 women (nurses and 
medical students; factory workers; housewives) and 530 
children (364 aged 6 months to 5 years ; 90 aged 5—13 years ; 
38 aged 13-15 years; 38 adolescent factory workers aged 
14-18 years). 

The mean hemoglobin value of the women was 89-5 % 
(ranging from 56 %-120 %), similar to the mean obtained 
by Davidson & Fullerton (1938) in 1937 for a group of poor 
nulliparous women. These figures are significantly lower 
than those obtained in other series by Price-Jones (1931) and 
Jenkins & Don (1933). 

There was a significant difference in the hemoglobin values 
for nurses and students working in London (90-6 %) and in 
country (84-1%) hospitals. Mean values for the two 
different occupational groups (nurses and students) working 
at the same hospitals approximated closely. Mode of life 
and working conditions did not differ materia!ly in the London 
and rural hospitals, but there were differences in the diet. The 
estimated daily iron intake of the London group was 10-8 mg. 
and that of the rural group 9-2 mg. The 159 workers at a 
factory in a small town near London had a higher (94-0 %) 
mean hemoglobin level than the London housewives 
(89-6 %). 

Of the children, the average hemoglobin level at 6-12 
months was 75-4 %, dropping to 72:8 % between 1-2 years, 
and gradually rising again to 81-8 °% between 4-5 years of 
age. In 90 children of the 5-13 year age-group, the mean 
hemoglobin level was 80-3°%; in the 13-15 year group it 
was 89-3 % and in the 14-18 year group of working girls 
it was 98-7 %. 

In all the groups of women and children, except the small 
group of factory girls, mean hemoglobin values were signifi- 
cantly lower than in previous comparable groups, and the 
authors believe these reductions to be the expression of a 
nutritional anemia. They believe that iron deficiency is one 
important etiological factor, but that other dietetic defi- 
ciencies are implicated, and that in nurseries a high incidence 
of infection has increased the incidence and severity of an 
anemia primarily due to iron deficiency. 
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DISCUSSION ON NUTRITIONAL ANAEMIA IN CHIL- 
DREN AND WOMEN : A War-time Problem 


by H. M. M. Mackay, L. Wills, R. H. Dobbs, K. Bingham, 
L. Findlay, H. M. Sinclair, L. S. P. Davidson, J. Yudkin & 
T. S. Marshall, Proceedings of the Royal Society of Medicine, 
36, 69-84, December 1942 


In the paper(Mackay, Wills, Dobbs & Bingham) which opened 
this discussion attention was drawn to previous observations 
(McCance, Widdowson & Verdon Roe, 1938; Ross & 
Summerfeldt, 1936 ; Spence, 1934) on the influence of econo- 
mic status on mean hemoglobin level and on the relationship 
between infantile anemia and anemia of the mother during 
gestation (Strauss, 1933; Mackay, 1933, 1935). There was 
evidence of a higher morbidity rate in babies with moderate 
anemia (Mackay &* Goodfellow, 1931). After a reference 
to fallacies due to obtaining samples of blood for hemoglobin 
estimation from the ears of young children, comparisons are 
made between the results of different hemoglobin surveys 
undertaken in Britain. Curves of mean hemoglobin levels 
in groups of working-class children under 5 examined before 
the war by different British investigators (Davidson, Fullerton 
& Campbell, 1935 ; Fullerton, 1937; Hutchison, 1938) show 
close agreement and correspond also to the later war-time 
series of Wills, Mackay, Bingham & Dobbs (1942). There 
was also a close similarity between the war-time mean levels 
of Wills et al. for children in or near London and those of 
Davidson, Donaldson, Dyar, Lindsay & McSorley (1942) 
for Edinburgh. Hemoglobin levels of women were signifi- 


cantly lower than those of comparable groups before the 
war. 






From examination of evidence discussed in this paper it 
appears probable that there has been a reduction of hemo- 
globin levels in some social groups, and it is possible, although 
not demonstrated, that there has been a rise in other groups 
as a result of increased employment, rationing and food 
** priorities.” 

The authors conclude by recommending that infants 
should be given iron supplements and that, for older groups, 
iron should be added to bread. 

Another speaker, Dr. L. Findlay, in discussing the blood 
as an index of health, referred to the results of a survey 
(Findlay, 1937) undertaken on children admitted to a London 
hospital in a poor district. These hemoglobin estimations 
were made from ear-punctures, and results may have been 
too high, but a subsequent unpublished series made from 
finger- and heel-punctures showed no evidence of a serious 
incidence of anemia. Later observations made in war-time 
on children admitted to the Radcliffe Infirmary from Oxford 
and its environs revealed a high proportion of subnormal 
hemoglobin and erythrocyte levels, although the general 
condition of the Oxford children appeared to be superior 
to that of the London children. The author discusses these 
and other relevant findings andconcludes that the hemoglobin 
level is not a true index of the health of the child, nor neces- 
sarily of the iron content of the diet ; that it varies with age, 
sex, and other factors; and that the term “ nutritional 
anemia ”’ is too loosely employed. 

Dr. H. M. Sinclair referred to observations made in the 
course of the Oxford Nutrition Survey which showed an 
increase in anemia. If this were due to iron deficiency, a 
simple remedy would be the use of iron instead of aluminium 
cooking pots. A potato boiled in an iron vessel contains 
about twice as much iron as one cooked in an aluminium 
vessel. With apples boiled for only 5 minutes, the iron 
content is nearly a hundred times greater if an iron vessel is 
used. Another simple measure is the provision of ferrated 
bread. In the author’s view, there was no danger of toxic 
effects from excessive intake of iron. 

Dr. R. H. Dobbs discussed anemia in young women, with 
reference to the results reported by Wills et al. (1942), and 
sources of error in hemoglobinometry. It was particularly 
important to obtain freely flowing blood from a warm limb. 

Professor L. S. P. Davidson summarised results of a hemo- 
globin survey which has been reported elsewhere (Davidson 
et al., 1942). 

Dr. J. Yudkin had recently examined 300 mothers and 
children in Scotland and had found a decrease in hemo- 
globin levels as compared with previously published figures, 
although this was not so great as that found by Professor 
Davidson. It was important that all workers on this problem 
should maintain close contact and compare methods and 
results. 

Dr. T. S. Marshall reported results of estimations on male 
and female blood donors. The mean hemoglobin level 
(Haldane-Gowers hzemoglobinometer, standardised by 
National Physical Laboratory) was 100% in 100 males; 
84 % in 65 post-menopausal women ; 82 % in 220 women in 
the reproductive period of life. Differences as great as 
12-18 % were observed in the same subjects (a) immediately 
on arrival, after cycling or hurrying, (5) after 20 minutes 
recumbency. This suggested a possible reason for the high 
levels reported by Wills et al. (1942) in factory girls. 
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TREATMENT OF ANAMIA IN SCHOOL-CHILDREN 
WITH IRON AND ASCORBIC ACID 

by L. S. P. Davidson & G. M. M. Donaldson, British Medical 
Journal, 1, 76-77, 15/1/44 


In the first school, the children in both the control and the 
experimental groups were unselected, but were divided into 
three groups. Group A consisted of children who went 
home for a midday meal ; Group B included those who took 
school dinners, for which they paid ; while Group C included 
those children who had free school dinners. The children 
in the experimental groups were given 3 grains [about 200 mg.] 
of ferrous sulphate in tablet form daily for 5 days in each 
week. Hemoglobin estimations were made at the outset 
of the experiment and again after 3 months of treatment. 

In the control groups there was no significant rise in the 
mean hemoglobin levels at the second examination. In 
experimental Groups B and C, the rise in the hemoglobin 
levels was significant but in Group A, although there was 
a rise, it was not statistically significant. An analysis of the 
hemoglobin figures of those children whose initial hemo- 
globin level was less than 80 % showed that of 59 such children 
in the control series, 31 (52-5 %) still had hemoglobin figures 
of less than 80% at the second examination; while of 71 
receiving iron therapy, only 24 (33-8 %) still had hemoglobin 
figures of less than 80% at the second examination. This 
improvement in the treated group is statistically significant. 

In the second school there were 57 unselected children in 
the control group, 56 unselected children in experimental 
Group A who were treated with 25 mg. of ascorbic acid daily 
for 5 days a week, and 57 unselected children in Group B 
who were given 25 mg. of ascorbic acid daily and 3 grains of 
ferrous sulphate daily for 5 days a week. In the control 
group and in Group A there was no significant rise in the 
hemoglobin values when the estimations were repeated at 
the end of 3 months. In Group B the rise in hemoglobin 
level was significant. 

In the third school, 54 children whose original hemoglobin 
level was 80 % or less were divided in two equal groups, the 
experimental group being given 25 mg. of ascorbic acid daily 
and 6 grains of ferrous sulphate daily for 5 days a week over 
6 months. Both control and experimental groups showed 
an increase in hemoglobin but the mean levels in the treated 
group were significantly greater than those found in the 
control group. These results show that the hypochromic 
anemia of these children was mainly conditioned by an 
insufficiency of iron in the diet and that supplement of 25 mg. 
of ascorbic acid daily had no effect in raising the hemoglobin 
levels. 
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TREATMENT OF PERNICIOUS ANAEMIA WITH AN 
EXPERIMENTAL PROTEOLYSED LIVER PREPARA- 
TION : Preliminary Observations 

by L. J. Davis, L. S. P. Davidson, D. Riding & G. E. Shaw, 
British Medical Journal, 1, 655-656, 29/5/43 


The superiority of whole liver over parenteral injections of 
liver extracts in the treatment of certain types of macrocytic 
anemia, such as those occurring in pregnancy, sprue and 
tropical nutritional deficiency states is well known. Among 
the disadvantages of whole liver are its relatively high cost, 
the difficulty of ensuring a regular supply, the distaste caused 
by its prolonged administration, and the uncertainties attend- 
ing its assimilation in patients whose digestive and absorptive 
processes are impaired. Accordingly it was considered that 
it might be an advantage to administer to such patients whole 
liver in a soluble predigested form. Papain was chosen as a 
suitable enzyme for predigestion of the liver and the following 
method of preparation was used: 

Take 330 pounds [about 150 kg.] of minced liver in a 
steam-heated pan. Add 36 gallons [about 160 1.] of water 
and 660 g. of papain, and heat the mixture to 60°C. Main- 
tain the temperature at this level for three hours. Then raise 
the temperature to 100° C. and boil vigorously for ten minutes. 
Strain the hot digestion mixture through cloth, and concen- 

_ trate the filtrate at a low temperature in a vacuum still to 
20 gallons. Clarify the concentrate by filtration, using 
sterilized kieselguhr as a filter aid, and then sterilize by filtra- 
tion through suitable asbestos pads. Dry the sterile liquid 

in a low-temperature vacuum oven. The product thus 
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obtained is a dry, sterile, granular light-brown powder which 
is slightly hygroscopic. It is completely soluble in hot or 
cold water, giving a solution that is reasonably palatable and 
free from the characteristic liver flavour. Riboflavin is 
present in a concentration of 10 mg. per 100 g. 

Five typical cases of pernicious anemia were used to test 
this product. Without exception a satisfactory response 
was noted within a few days of the institution of treatment. 
The average rise in erythrocytes per mm.* was 0:94 million 
during the first two weeks and 1-74 million during the first 
three weeks of treatment. An adequate daily dose appeared 
to be 2 drachms [about 4 g.], but in certain resistant cases 
it is possible that a larger amount may be desirable. This 
amount is derived from less than two ounces [about 60 g.] 
of raw liver. 


[This proteolysed liver preparation is now commercially 
available under the trade name ‘* Hepamino.’’] 
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SENSITIVITY TO LIVER EXTRACT 
by J. G. McSorley & L. S. P. Davidson, British Medical 
Journal, 1, 714-716, 27/5/44 


A search of the literature since Schlesinger (1930) first re- 
ported reactions to liver extract has revealed less than a 
hundred cases. Reactions may be classified as: (i) primary, 
which occur after the first injection, and have become rare 
with the increasing purity of liver preparations and adoption 
of routes of administration other than intravenous; (ii) 
secondary, which occur after varying periods of oral, intra- 
venous or intramuscular liver therapy and are undoubtedly 
of an allergic character. 

The literature contains reports of sensitivity to all brands 
of liver extract. Some patients who have reacted to one brand 
do not react to another. However, such patients tend to 
become sensitized also to alternative brands, and the ex- 
perience of the authors indicates that sensitivity usually extends 
to all liver extracts in patients who have had marked reactions 
to one preparation. Reactions usually increase in severity 
with successive injections. The commonest are: flushing, 
tachycardia, erythema, and localized urticaria. In severe 
cases, there may be generalized urticaria, bronchospasm, 
vomiting, rigor, hyperpyrexia, collapse, angioneurotic ceedema 
and other allergic manifestations. 

The authors found skin tests to be of some value in assessing 
sensitivity, although they agree that their value is limited. 
Their technique is to inject intradermally 0-05 cm.* of un- 
diluted liver extract into the volar surface of the forearm, 
with a control injection of saline at the same level. A wheal 
of 15 mm. or more in diameter developing in 15-30 minutes 
is accepted as a positive reaction. As there may be severe 
general reactions to this test dose, adrenaline should be 
available. 

With regard to treatment, patients were arbitrarily divided 
into those with (i) mild symptoms and (ii) severe constitu- 
tional reactions. In mild cases 3 minims [about 0-174 cm.*] 
of 0-1 %-adrenaline hydrochloride were injected concurrently 
with the liver preparation and in some cases no further 
treatment was required. In other cases the quantity of liver 
extract injected was reduced to } or } of the dose which pro- 
duced a reaction and the periods between injections were 
correspondingly reduced. Other measures have been recom- 
mended by various writers but proof of their value is lacking 
It has been claimed (Barfred, 1942) that butyl alcohol removes 
a considerable part of the factor in liver extract responsible 
for allergic reactions, but the present authors found that 
material so treated produced reactions in 2 sensitive patients. 

In severe cases oral ingestion of liver or hog-stomach pre- 
parations should replace parenteral liver therapy, or desensi- 
tization should be carried out. A technique of desensitiza- 
tion which was found satisfactory in 17 severe cases is 
described. The authors-prefer desensitization to substitutioi: 
of oral preparations, as parenteral therapy is cheaper and 
more effective: Desensitization, however, may be dangerous 
unless performed by someone experienced in the danger of 
anaphylactic reactions. 
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AUTOLYSED YEAST IN THE TREATMENT OF NU- 
TRITIONAL MACROCYTIC ANAEMIA 
by G. R. Sippe, British Medical Journal, 1, 656-658, 13/5/44 


Nutritional macrocytic anemia has been reported from India, 
China, Africa, and Macedonia, and has been attributed to 
the lack of one or more essential factors in the diet. In this 
paper from the Bacteriological Laboratory of Reduit, 
Mauritius, the author states that the condition is also common 
in Mauritius among those who refrain on religious grounds 
from eating beef flesh. Wills (1934) showed autolysed yeast 
to be active in the treatment of this anemia, The present 
author reports the results in 6 cases treated by oral adminis- 
tration of a waste product of the manufacture of alcohol by 
fermentation of molasses. Its potency was attributed to the 
presence of autolysed yeast. The product was obtained as a 
thick fluid from the bottom of the fermentation vats. Before 
use, it was passed through a coarse filter and heated at 70° C. 
for one hour. The quantity of the product used in treatment 
was 3-6 ounces (about 90-180 cm.*) daily. Results of the 
analysis of samples are tabulated. 
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HAEMOLYTIC ANAMIAS 


by L. J. Davis, Edinburgh Medical Journal, 50, 589-616, 
October 1943 


This is the text of a Honeyman Gillespie Lecture, in which 
there is a brief consideration of fundamental principles of 
erythrocyte destruction and regeneration, followed by a 
survey of the different types of hemolytic anemia in the light 
of recent views and observations. The author adopts a 
provisional classification of the hemolytic disorders according 
‘o their known or supposed etiology : 


i. Abnormality of the erythrocytes 
Familial acholuric jaundice 
Sickle-cell anemia 
Nocturnal hemoglobinuria 
ii. Hemolysins 
Transfusion incompatibility 
Erythroblastosis feetalis 
Paroxysmal hemoglobinuria 
Severe burns 
Bacterial infections 
Snake bite 
ii. Parasitic infection of erythrocytes 
Malaria 
Oroya fever 
iv. Poisons 
e.g. lead, phenylhydrazine, saponin 
v. Hypersensitivity to drugs or other agents 
Sulphonamide anemia 
Fabism 
Baghdad Spring anemia 
vi. Cause unknown, but associated with known predispos- 
ing factors 
Blackwater fever (sub-tertian malaria) 
“ Symptomatic”” hemolytic anemias (Hodgkin’s 
disease ; reticuloses ; carcinoma, etc.) 
March hemoglobinuria (postural defect) 


—s 
i= 


vii. Cause completely unknown 
Acute hemolytic anemia (so-called ‘ Lederer’s 
anzmia ”’) 
Miscellaneous subacute and chronic hemolytic 
anzmias 


Cooley’s (Mediterranean) anemia 


Each group of hemolytic disorders is discussed under the 


above headings, and 108 references to the literature are 
given. 
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SYMPTOMATIC HAMOLYTIC ANAMIA : A REPORT 
OF FOUR CASES 


by L. J. Davis, Edinburgh Medical Journal, 51, 70-83, Febru- 
ary 1944 


The term symptomatic hemolytic anemia was introduced by 
Dameshek & Schwartz (1940) to embrace cases of acquired 
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hemolytic anemia displaying an apparent etiological 
relationship to certain morbid processes such as carcino- 
matosis, leukemia, Hodgkin’s disease, sarcoidosis, hepatitis, 
teratoma of the ovary, and various infective conditions such 
as tuberculosis and lobar pneumonia. Dr. Davis reports in 
detail 4 further cases in which the primary diseases were 
adenocarcinoma of the pancreas, reticulosis, Hodgkin’s 
disease and acute myeloid leukemia. The author stresses 
the need for exclusion of other types of hemolytic anemia 
before this diagnosis is accepted. Microspherocytosis and 
increased erythrocyte fragility may or may not occur. 
These were absent in the present cases, all of which were 
macrocytic to a greater or less extent. 

The mechanism of hemolysis is obscure. In cases where 
the marrow is extremely affected it is possible to postulate 
a disturbance of marrow function resulting in the production 
of abnormal erythrocytes having impaired survival values. 
The author suggests that the neoplastic process may exert 
an abnormal stimulus to increased activity of the reticulo- 
endothelial cells, and points to the infrequency with which 
the spleen becomes the site of carcinomatous metastases 
because of the ability of the numerous reticulo-endothelial 
cells of this organ to destroy wandering tumour cells. Thus 
it is conceivable that the constant exercise of such a destruc- 
tive mechanism directed against tumour cells may result 
incidentally in an increased destruction of erythrocytes. 
However, this mechanism would not account for all cases. 
The prognosis and treatment necessarily depend upon the 
underlying conditions. All the 4 cases described died, but 
a few cases in the literature benefited by the removal of the 
original tumour and by splenectomy. 


REFERENCE 
Dameshek, W. & Schwartz, S. O. (1940) Medicine, 19, 231 


449 


ACUTE HAMOLYTIC ANAMIA: REPORT OF A 


CASE PRESENTING HITHERTO UNREPORTED 
FEATURES 


by J. P. Currie, British Medical Journal, 2, 8-10, 1/7/44 


This paper from the Royal Infirmary, Glasgow, gives a brief 
summary of the growth of knowledge of acute hemolytic 
anemia and reports a case of this rare condition showing 
auto-agglutination and auto-hemolysis at room temperature. 
The reader is referred to the full review of the subject by 
Dameshek & Schwartz (1940). 

Hayem (1898) and Minkowski (1900) first recognised 
hemolytic jaundice as an entity apart from liver or bile-duct 
disease. Chauffard (1907) showed that in chronic hereditary 
acholuric icterus with splenomegaly the erythrocytes were 
abnormally fragile in hypotonic solution, and other workers 
described “‘ acquired hemolytic icterus,” a type of acholuric 
jaundice which was not hereditary and occurred alone or in 
the course of other diseases. In a third type, “‘ hemolysinic 
icterus,”’ the serum, at the height of the disease, contained an 
isohemolysin. Each of the three types was subdivided into 
acute, subacute and chronic. Roth (1912) found an auto- 
agglutinin and an auto-hemolysin in a case, but said that 
““hemolysinic”” was an unjustifiable term and that the 
hemolysis was due to an abnormality of the erythrocytes. 
The existence of an acquired type was gravely doubted. In 
1925 Lederer “discovered” the “‘ new” disease, acute 
hemolytic anemia, although similar cases had been reported 
previously. He did not mention isohemolysins or auto- 
agglutinins. 

It is very difficult to trace cases because they may be given 
a variety of names, e.g. “ atypical anemia,” “ atypical per- 
nicious anemia,” “‘ acute pernicious anemia,” etc. 

Whilst many hemolytic anemias are due to bacteria, pro- 
tozoa and chemicals, no cause is known for the majority of 
cases. There are two main views: 


(i) that the serum or tissues contain an auto-hemolysin for 
the patient’s own erythrocytes. 

(ii) that lysis is caused by normal wear of abnormally 
fragile erythrocytes. 

That the marrow responds so well suggests it is not injured 
and favours the first view. 

Donath & Landsteiner (1905) showed that the lysis in 
paroxysmal hemoglobinuria is caused by isohemolysins and 
they have been found in several cases of acute hemolytic 
anemia, but with regard to the etiology of the disease the 








finding of auto-hemolysins is of greater significance ; these 
have rarely been demonstrable and only under abnormal 
conditions, e.g. at ice-box temperature. Early workers noted 
auto-agglutination in acute acquired hemolytic jaundice, and 
said its occurrence was constant and of diagnostic value. 
This observation was for long overlooked and only recently 
re-made. 

Dameshek and Schwartz made a hemolysin against guinea- 
pig erythrocytes by injecting them into a rabbit, and then, 
by injecting varying amounts of the rabbit serum into guinea- 
pigs, were able to produce various types of hemolytic 
syndrome—from subacute hemolytic anemia with small 
doses, to fulminating hemolytic anemia and hemoglobinuria 
with large doses of the hemolysin. The clinical conditions, 
spherocytosis, increased erythrocyte fragility, reticulocytosis, 
pseudo-macrocytosis, etc., could be produced in the same 
way, and it is inferred that the clinical syndromes are due to 
the amount of hemolysin present. 

The author describes the case of a man of 37 who became 
suddenly ill with acute hemolytic anemia, with lemon-yellow 
skin and mucous membranes, striking pallor, tender palpable 
spleen, and hemoglobinuria. There was no bilirubinuria. 

Blood-grouping preparatory to transfusion was made 
difficult by the patient’s serum agglutinating his own eryth- 
rocytes at room temperature. By performing the tests at 
body temperature the patient’s group was shown to be O. 
In addition to the normally occurring isoagglutinins anti-A 
and anti-B, the patient’s serum contained an agglutinin 
which at room temperature—not at body temperature— 
agglutinated his own corpuscles but not those of normal 
group O persons—it was literally an auto-agglutinin. [Usually 
* auto-agglutinin ” is used for the commonest type of cold 
agglutinin which agglutinates not only the corpuscles of its 
donor but those of any other person.] Heating to 60° C. 
did not destroy the antibody and the addition of complement 
caused hemolysis. [By saying “ The associated hemolysin 
requires the presence of complement” the author suggests 
that the agglutinin and the hemolysin are not the same 
antibody. Hzemagglutination and hzmolysis are closely 
related and it is widely believed that the addition of com- 
plement causes the agglutinin to lyse the erythrocytes.] 
Standing normal group O cells in the filtrate from the patient’s 
crushed, washed erythrocytes made them sensitive to the auto- 
agglutinin—it was impossible to determine whether the cor- 
puscles, suspended in a hemoglobiniferous fluid, were also 
lysed. After blood transfusion recovery took place, the 
auto-agglutination and auto-hemolysis disappeared, and 
serum obtained whilst he was ill did not affect his corpuscles 
after recovery, but these corpuscles treated with the filtrate 
mentioned above were rendered agglutinable. After recovery 
the serum still contained the auto-agglutinin—it agglutinated 
cells obtained whilst he was ill. Recovery caused an altera- 
tion in the erythrocytes, not in the serum. It is concluded 
that there were: (a) an auto-agglutinin, an auto-agglutinogen 
and an auto-hemolysin ; and it is suggested there was also 
(6) an auto-hemolysinogen. 

Only one pint [about 570 cm.*] of citrated group O blood 
was given on the sixth day of the illness, but the author does 
not regard it as a case of dramatic recovery due to a single 
transfusion—the disease had limited itself by the time the 
blood was given. Several transfusions may be needed and 
in some cases they may be useless. Splenectomy may cure 
some, and it is thought that the hemolysin is made in the 
spleen. 
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THE DESTRUCTION OF TRANSFUSED ERYTHRO- 
CYTES IN ANAEMIA 

by G. M. Brown, O. C. Hayward, E. O. Powell & L. J. Witts, 
Journal of Pathology and Bacteriology, 56, 81-94, January 
1944 

The authors applied the Ashby technique of differential 
agglutination to the study of the survival of transfused 


erythrocytes in different types of anemia. Results were 
examined by construction of graphs showing the relation of 
the number of surviving donor cells to the days after trans- 
fusion. In the simple types, such as idiopathic hypochromic 
anemia (6 cases), only a linear type of decay was found, 
but in hemolytic anemia (3 cases) the plotted results showed 
considerable curvature and the average life of the cell was 
much reduced. The method therefore allows a quantitative 
analysis of the amount of pathological hemolysis in other 
anemias. To facilitate numerical description of the results, 
a general equation connecting the number of surviving cells 
with the interval since transfusion was developed. Seven 
cases of anemia complicating infections of varying severity 
were transfused, some on several occasions. These cases 
showed different rates of hemolysis, and the average life of 
the transfused cells ranged from 8-4 to 56-3 days. The 
shape of the decay curves varied from a curvature as great 
as that seen in clinical hemolytic anemia, to a straight line 
such as had been found in the cases of idiopathic hypo- 
chromic anemia. The cases which were judged more severe 
on clinical grounds showed more rapid hemolysis and in 
the cases where the average life was shortest there was in- 
creased reticulocytosis and bilirubinemia. Thus the anemia 
which complicates acute infection is apparently due to unduly 
rapid erythrocyte destruction, but in chronic infections the 
destruction rate is normal. Abnormally rapid hemolysis 
was also found in cases of puerperal pernicious anzemia, 
leuco-erythroblastic anemia and myelomatosis, while in cases 
of thyrotoxicosis, chronic nephritis and pernicious anemia 
under treatment with liver (1 case of each), erythrocyte 
destruction occurred at the normal rate. 

In a discussion of their results, the authors relate the 
mathematical expression of their data to the hypothesis 
recently developed by Maegraith, Martin & Findlay (1943) 
that a (species-specific) lytic enzyme and an inhibitor are 
concerned in the mechanism of hemolysis. 
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STUDIES IN THE ANAEMIAS OF INFANCY AND EARLY 
CHILDHOOD. XII.—THE REGENERATION RATE OF 
HAMOGLOBIN AND THE LIFE SPAN OF ERY- 
THROCYTES IN NORMAL AND PATHOLOGICAI 
CONDITIONS 

by H. S. Baar & T. W. Lloyd, Archives of Disease in Child 
hood, 18, 1-21, March 1943 


Blood containing varying numbers of reticulocytes was 
incubated in sterile citrated balanced salt solutions, with o 

without added glucose or serum, and the rates of maturation 
of the reticulocytes were observed by hourly counts. Th: 
curve of maturation shows a decreasing velocity of disap- 
pearance of the reticulocytes. The authors consider that 
this is due to the initiation of necrobiotic changes in the 
erythrocyte and does not represent a real decrease of the 
velocity of maturation. The maturation time is therefore 
obtained by extrapolation of the initial slope to the ordinat: 
zero. The average maturation time of normal reticulocytes 
by this method is about seven hours. The maturation time 
in cases with reticulocytosis is usually longer, but there is no 
fixed relation between either the number of reticulocytes or 
the amount of reticular substance and the maturation time. 
The only condition in which a maturation time shorter than 
the normal was found is untreated pernicious anemia. 


The daily regeneration rate is obtained by multiplying the 
number of reticulocytes per cent. by twenty-four and dividing 
by the maturation time in hours. One hundred divided by 
this figure gives the life span of erythrocytes in days if the 
number of erythrocytes is constant. From an average 
reticulocyte count of 0-7 % and a maturation time of seven 
hours, an average life span of forty-two days has been 
deduced. The regeneration rate of hemoglobin is identical 
with that of erythrocytes as long as the colour index remains 
unchanged. 
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STUDIES IN THE ANAMIAS OF INFANCY AND EARLY 
CHILDHOOD. XIII—EXPERIMENTS ON BLOOD RE- 
GENERATION AND THEIR SIGNIFICANCE FOR THE 
LIFE SPAN OF ERYTHROCYTES 


by H. S. Baar, Archives of Disease in Childhood, 18, 65-87, 
June 1943 


A curve representing the rise of hemoglobin or of erythro- 
cytes does not indicate the real regeneration but is the result 
of two factors—the formation (or, more exactly, the release 
from the bone-marrow) of erythrocytes and their destruction. 
It was decided to separate these two factors in experimental 
anemia, calculating the real regeneration or the daily 
hemoglobin intake from the number of reticulocytes and 
their maturation time determined in vitro, and sometimes in 
vivo, and estimating the destruction, subtracting the observed 
rise of hemoglobin from the intake determined in this way. 
Anemia was produced by subcutaneous injections of phenyl- 
hydrazine hydrochloride in rabbits and guinea-pigs. The 
daily regeneration of hemoglobin (= intake) per 100 cm.* 
of blood was noted for two- or three-day periods, over some 
weeks. This figure is calculated by taking the arithmetic 
mean of two subsequent reticulocyte counts (as a percentage), 
dividing by 100 and multiplying by 24 over the maturation 
time in hours. The maturation was determined during the 
period of high reticulocyte counts for rabbits both in vitro 
ind in vivo, for guinea-pigs in vitro only. These figures, 
which were 10 hours for rabbits and 8 hours for guinea-pigs, 
vere used for the whole experimental period. The regenera- 
ion per 100 cm.* blood is therefore given by the formula 
Hbx R 

100 
vhere Hb is hemoglobin in grams per 100 cm.* and R the 
reticulocyte count per cent. of erythrocytes. If this figure be 
nultiplied by the blood volume in decilitres the total daily 
intake of hemoglobin is obtained. The actual rise or fall of 
hemoglobin in grams per 100 cm.* in the corresponding 
yeriod was also observed. If the drop be added and the rise 
ubtracted from the regeneration figure the destruction of 
hemoglobin in grams per 100 cm.* blood is obtained. Sum- 
nation curves were then constructed for the hemoglobin 
regeneration. The shape of the curves is characteristic and 
ndicates that the ‘*‘ master reaction” determining the blood 
regeneration and hemoglobin intake under these experi- 
nental conditions is an autocatalyzed reversible reaction, 
ind is therefore exclusively determined by the process of the 
nultiplication of nucleated cells in the bone-marrow. In 
the course of blood disorders, periods of increasing and 
decreasing bone-marrow activity alternate with periods of 
»quilibrium. The word equilibrium is used here to indicate 
a state of bone-marrow activity resulting in the output of a 
constant mass of erythrocytes each day without necessarily 
iny relation to the rate of peripheral erythrocyte destruction, 
ind may therefore be associated with a constant erythrocyte 
level, with a fall, or with a rise. The only characteristic of 
such a state is the constant reticulocyte concentration: the 

: >> xR 
points for 100 

From these data it was found that the time of repair is 
10t identical with the duration of life of erythrocytes. It does 
not represent the regeneration time, but is the result of 
considerably increased regeneration.and less considerably 
increased destruction. A decrease in the rate of destruction 
of erythrocytes occurs only in the later stages of repair and 
only for short periods of time. The majority of erythrocytes 
formed at one time die at the same time; some may be 
destroyed without regard to their age, but old age is the main 
factor which determines the life span of erythrocytes. 


Hb xR 
x 2-4 for rabbits and - joo. * 3 for guinea-pigs, 


x k fall therefore on a straight line. 
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STUDIES IN REFRACTORY ANAMIA. I. The Technique 
and Interpretation of Sternal Puncture Biopsies. Classification 
by L. S. P. Davidson, L. J. Davis & J. Innes, Edinburgh 
Uledical Journal, 50, 226-236, April 1943 


The term “ refractory anemia ”’ was first used by Bomford 


& Rhoads (1941) to embrace the heterogeneous group of © 
angzmias which are refractory, temporarily or permanently, .- 


to treatment with any known hematinic. It includes 
anemias of unknown origin and those resulting from ex- 
posure to hzmotoxic substances, but does not include the 
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hemolytic anzmias or anemias which are secondary to other 
morbid processes, such as malignant neoplasms, leukemias, 
metabolic disturbances and infections. 

For the diagnosis and prognosis of these anzemias examina- 
tion of the bone-marrow is essential. The following is the 
technique used by the authors : 

About | cm.* of marrow juice’is aspirated from the medul- 
lary cavity of the sternum in the usual way, using a “ Salah ”’ 
type needle and a 10 cm.* record syringe, and is immediately 
expelled into a watch-glass. After a few seconds the fluid 
is poured into a second watch-glass. Visible flecks of 
marrow tissue remain adherent to the first watch-glass ; these 
are picked up with a fine pointed forceps and placed on 
microscope slides. With the aid of a spreader, the flecks 
are squashed and with a rapid sliding movement films are 
made. The degree of pressure exerted is regulated so that 
the marrow is squashed as lightly as consistent with the 
production of a satisfactory film. ‘The number and size of 
the marrow particles varies considerably in different cases. 
In pernicious anemia the flecks are large and abundant, 
while in certain types of aplastic anemia no visible particles 
may be present, the appearance of the aspirated fluid differing 
from peripheral blood only by the presence of droplets of 
oily fluid. In this latter type of case films are made directly 
from the fluid. The films are dried in air as quickly as 
possible and stained by the May-Griinwald or Leishman 
methods. The erythrocyte precursors are divided into four 
types : 

The Type I erythroblast is a large cell with a deep baso- 
philic cytoplasm and a finely reticulated nucleus. Nucleoli 
may or may not be present. Included in this cell type are 
the pro-erythroblast as well as the primitive megaloblast 
of certain authors. Maturation of the cells, indicated by 
reduction in size, progressive hemoglobinisation, and by 
condensation of nuclear chromatin, progresses through 
Types IT and III to Type IV, the mature normoblast, which is 
often fully hemoglobinised and with a dense pyknotic 
nucleus. The bone-marrow in the relapse stage of pernicious 
anemia shows large numbers of Type I and II cells. In 
iron-deficiency anzemias Types III and [V preponderate. In 
marrow films from normal individuals, erythroblasts usually 
constitute about 25 % of all marrow cells. 

A marrow smear displaying normoblastic erythropoiesis is 
one in which the vast majority of the erythrocyte precursors 
have compact condensed nuclear chromatin, while the 
recognition of megaloblastic erythropoiesis is based upon the 
presence of a greatly increased frequency of the primitive 
basophil erythroblasts (Type I cells), with numerous Type IT 
cells also. 

The following is the classification finally adopted, together 
with the numbers of cases studied in each group: 


I. With hypocellular, normoblastic, marrow 
(a) Secondary to exposure to toxic substances: 4 cases 
(b) Idiopathic, of unknown origin 
(i) Progressive hypoplastic anemia with fatal 
termination: 9 cases 
(ii) Chronic hypoplastic anzmia, patients surviving 
two or more years : 2 cases 
(iii) Relapsing hypoplastic anemia : 1 case 


II. With hypercellular, megaloblastic marrow 


(a) Occurring in pregnancy and puerperium: 10 cases 
(b) Idiopathic: 6 cases 


Il. With cellular, normoblastic 
myelocyte maturation: 2 cases 


marrow and_ arrested 


REFERENCE 
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STUDIES IN REFRACTORY AN/AMIA. 
with Hypocellular, Normoblastic Marrows 

by L. S. P. Davidson, L. J. Davis & J. Innes, Edinburgh 
Medical Journal, 50, 355-377, June 1943 

Of the 16 cases of refractory anemias with hypocellular 
normoblastic marrows described, 4 were secondary to ex- 
posure to toxic substances: one had been injected thera- 
peutically with arsenic compounds and a second with gold ; 


II. Anzmias 








a third had been exposed occupationally to the fumes of 
benzol and a fourth to trinitrotoluene. The first two re- 
covered after several months, while the third and fourth pairs 
died in six months and one month respectively. All had 
intensive treatment with iron, liver and repeated blood trans- 
fusions. The 12 remaining cases in this group were of 
unknown origin. 

The average age at which symptoms of anzmia were first 
noted in this idiopathic group was high, namely 61 years. In 
all the cases the anemia was macrocytic or normocytic in 
character. In only 2 cases were anisocytosis, poikilo- 
cytosis, ovality of outline, and macrocytosis sufficiently 
marked to suggest classical pernicious anemia in relapse. 
In the remaining cases the films were less characteristic, 
although anisocytosis and a variable number of well-filled 
macrocytes were present, except in 2 cases which presented 
a normocytic picture. Without exception the hypoplastic 
process affected all the cells formed in the marrow: 
erythrocytes, granulocytes and platelets. A reticulocyte count 
persistently higher than 1 % was present in only 3 of the cases, 
in which counts around 5 % were persistently found. 

One of the most pertinent questions arising from this study 
concems the validity of accepting hypoplastic normoblastic 
sternal marrow film as pathognomonic of hypoplastic re- 
fractory anemia. The authors consider that when several 
films made from separate flecks of sternal marrow show a 
consistent hypocellularity, the chances that the diagnosis of 
hypoplastic anemia is correct are increased. The possibility 
that these findings are fortuitous is rendered still more im- 
probable if they are confirmed by a second sternal puncture 
at a different site. 

Thus the demonstration of a hypocellular, normoblastic 
sternal marrow picture in a severe anemia, macrocytic or 
normocytic in character, with a colour index within or above 
the normal range, strongly suggests, in the absence of any 
evidence of a causative factor, that the condition is an anemia 
of the type under discussion. If liver therapy has recently 
been administered, however, a reasonable period should be 
allowed to elapse for the occurrence of a possible reticulocyte 
response or a rise in the erythrocyte count before coming to 
a final decision. The reason for this is that, in pernicious 
and certain other megaloblastic anzmias, the earliest demon- 
strable response to liver therapy is the conversion of the 
megaloblastic marrow picture to a normoblastic one. How- 
ever, this consideration is probably chiefly of theoretical 
interest, since in the authors’ experience the sternal marrow 
pictures in pernicious and allied anemias are uniformly 
hypercellular. The authors cannot find a satisfactory 
explanation of the mode of production of macrocytes in this 
type of anemia, but believe that their presence in conjunction 
with a hypocellular normoblastic marrow is of diagnostic 
significance. 

Of the 12 patients 9 died, the average period elapsing after 
the onset of symptoms being seven months. Of the remaining 
3 cases, the ultimate outlook for 2 is poor. The other appears 
to have been keeping in reasonably good health for over two 
years in spite of a moderately severe anemia. 
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STUDIES IN REFRACTORY ANAMIA. III. Refractory 
Anemias with Cellular Marrow 

by L. S. P. Davidson, L. J. Davis & J. Innes, nents 
Medical Journal, 50, 431-443, July 1943 


Of the 16 cases of refractory anemia with iii 
normoblastic marrows, 10 occurred in pregnancy and the 
puerperium. The authors have fully discussed these cases 
in a previous paper (1942). To summarize, they were cases 
of severe anemia with hemoglobin readings ranging from 
17 to 52% (Haldane), occurring during pregnancy or the 
puerperium and with megaloblastic sternal marrow pictures. 
They displayed temporary refractory periods varying from 
two weeks to four months in spite of intensive parenteral 
liver therapy supplemented by the administration of iron 
and vitamin concentrates. In the majority of cases, repeated 
blood transfusions were necessary for the maintenance of 
life during the refractory period. Eventually complete re- 
covery occurred in all cases. 

The other 6 cases were of idiopathic origin. The average 
age of this group was 41 years. Four had a histamine-fast 
achlorhydria, while two had free hydrochloric acid in the 


resting gastric juice. The degree of anzmia was severe in 
all the patients when they first came under notice, and in 
every case the anemia was macrocytic and hyperchromic in 
character, presenting morphological features similar to those 
of pernicious anemia of equivalent grades of severity. 
Leucopenia was marked and platelets were scanty. Reticulo- 
cytes were never above 1%. The sternal marrow films 
when first seen were typical of pernicious anzmia in a stage 
of relapse, although much liver extract had already been 
given. With regard to treatment, the authors stress the 
necessity for energetic measures for maintenance of life by 
repeated blood transfusions together with the continuance 
of intensive liver therapy until recovery is obtained. The 
recovery of all cases in this group emphasizes the importance 
of persistence in treatment of this type of anemia. Finally, 
2 cases are described of severe granulopenia with moderate 
anemia of unknown etiology, which followed a chronic 
course of over two years and proved resistant to any form ot 
medical treatment up to the time of writing. These cases 
showed a cellular normoblastic marrow with arrested 
myelocyte maturation. 
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THE ANAMIAS OF PREGNANCY: A Report on the 
Hematological Study of 48 Cases of Pregnancy with «a 
Review of the Literature 

by G. A. Elliott, Journal of Obstetrics & Gynecology of th 
British Empire, 51, 198-224, June 1944 


This paper reports from the Department of Pathology of th: 
British Postgraduate Medical School a detailed investigatio: 
of certain characteristics of the blood in (a) 28 cases of anzemi: 
of pregnancy and (5) 20 control (without clinical anemia 
pregnant women. The investigation included: (1) ery 
throcyte counts, (ii) leucocyte counts, (iii) hzmoglobin 
estimations (Haldane), (iv) mean corpuscular volume (Win 
trobe, 1930), (v) reticulocyte percentage, (vi) plasma bilirubi: 
(Haslewood & King, 1937), (vii) mean erythrocyte diamete: 
(Price-Jones, 1933), and (viii) erythrocyte fragility (Dacie & 
Vaughan, 1938). 

Results are tabulated for both groups of patients. In th 
anemic group, erythrocyte counts ranged from 8:27 t 
5 x 10* per mm.* and hemoglobin percentages from 32 to 76. 
Mean corpuscular volumes were from 58 to 98°. Plasma 
bilirubin was within normal limits. Mean erythrocyte 
diameters in 10 cases ranged from 6 to 7-4u. 

The chief feature of interest was a significant increase ii 
median corpuscular fragility to normal saline, which was 
found in both groups. In the anemic group, it was in some 
cases beyond normal limits, returning to normal afte 
parturition. 

The author discusses normal hemotological standards in 
pregnancy and reviews the relevant literature. He sugges! 
the following classification of anzemias of pregnancy : 


i. Physiological anemia 


ii. Deficiency anemia of pregnancy 
a. iron deficiency 
b. megalocytic 
1. pernicious anemia of pregnancy 
2. megaloblastic anemia of pregnancy and tlic 
puerperium (Davidson, Davis & Innes, 1942 
c. mixed ironand pernicious-anzmia-factor deficiency 
iii. Unproven 
a. acute hemolytic anemia of pregnancy 
b. protein deficiency anemia of pregnancy (Bethe'!|, 
1936) 
c. vitamin B deficiency anemia of pregnancy (Elson, 
1935, 1937) 
iv. Unclassified. 
types not included in groups i. and ii. but regarded 
as due to pregnancy 
v. Anemia complicated by pregnancy 
These anzmias are discussed under the above on and 
the author concludes with a brief consideration of symptoin- 
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atology, treatment, and the influence of anemia of pregnancy 
on maternal and infantile health. There are 124 references 
to the literature. 
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MEGALOBLASTIC ANASMIA OF PREGNANCY AND 
THE PUERPERIUM 


»y L. S. P. Davidson, L. J. Davis & J. Innes, British Medical 
Journal, 2, 31-34, 11/7/42 


\nemia occurring in pregnancy and the puerperium in tem- 
perate climates, apart from the apparent anemia caused by 
»hysiological dilution of the corpuscles resulting from the 
ncreased plasma volume of pregnancy (Dieckmann & 
Negner, 1934), is usually of the hypochromic iron-deficiency 
_ype (Davidson, Fullerton & Campbell, 1935). Very rarely 
t may be of the classical Addisonian pernicious variety. 
lore often it resembles this type but differs from it in 
certain features and has been named “ pernicious anemia of 
yregnancy.” 

In the present paper, Professor Davidson and his colleagues 
describe 16 cases of this latter variety of anemia seen at 
the Department of Medicine, Edinburgh University. The 
angmia was severe in all cases. Analysis of the peripheral 
blood findings indicated in many of the cases a dual deficiency 
of liver and iron, for while macrocytosis and a high colour 
index were frequent, these features were not so pronounced 
or so constant as in classical Addisonian pernicious anemia. 
in some cases the colour indices were below unity. Free 
hydrochloric acid was also present in the gastric juice of many 
of the cases. A constant finding, however, was a megalo- 
blastic picture in films made from the sternal marrow ob- 
tained by sternal puncture. Accordingly the name “‘ megalo- 
blastic anemia of pregnancy and the puerperium ”’ has been 
proposed for this type. 

Ten of the cases were temporarily refractory to treatment 
with liver extract, iron and other hematinics, but persistence 
with such treatment, and maintenance of life with blood 
transfusions when necessary, eventually resulted in complete 
recovery in all except two cases in which death resulted from 
incidental causes. 
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THE ANAEMIA ASSOCIATED WITH INFECTION 


by.M. F. Saifi & J. M. Vaughan, Journal of Pathology and 
Bacteriology, 56, 189-197, April 1944 


The mechanism of production of anzmia in infections is 
obscure. The investigation reported in this paper was on 
the morphology of the blood cells in anemias associated with 
infection. The peripheral blood was examined in (i) 10 mild 
infections (mostly furunculosis), (ii) 20 acute infections, and 
(iii) 14 chronic infections (of more than 3 months’ duration). 
Bone-marrow and spleen were examined in 15 patients who 
died—11 cases of acute infection and 4 of chronic infection. 
Patients receiving a total dose of sulphonamides larger than 
1 g. were excluded. 

In the mild infections (group i) there was no evidence of 
anemia. In 12 acute and. 10 chronic infections there was 
anemia of a normocytic or macrocytic type, with a colour 
index never above unity. There was commonly a raised 
reticulocyte count in chronic cases with severe anemia. 
In 12 of the 15 bone-marrows examined there was evidence 
of increased activity, with leucopoiesis predominating. 
There was no aplasia of erythropoietic tissue, in which the 


predominant cells were primary erythroblasts and normo- 
blasts. The degree and character of the hemopoietic 
response appeared to be unrelated to type of infection, 
severity of anemia, or age of patient. 

On the scanty evidence available, the authors suggest that 
the anemia associated with infection is due to interference 
of hemoglobin synthesis resulting in arrest of erythropoiesis 
at the level of normoblasts and primary erythroblasts. 
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ERYTHROBLASTIC ANAMIA OF CHILDHOOD 
(COOLEY’S ANAEMIA) IN CYPRUS 
by A. L. Fawdry, Lancet, 1, 171-176, 5/2/44 


Details of 20 cases of this anemia (Cooley, Witwer & Lee, 
1927) occurring in Cyprus are given, with a review of the 
literature and the differential diagnosis. All the patients 
were Greek Cypriots aged 6 months to 12 years except one 
case, which is fully reported, occurring in a man aged 20. 
Points worthy of special note were: the preponderance in 
males (15 out of 20 cases) ; the febrile onset ; the occasional 
history of earth eating ; the fact that in spite of gross physical 
changes, no adverse effect on mental development was found 
and many children seemed unusually intelligent ; mongoloid 
features were constant in the children over the age of 6 years, 
and radial striation of the calvarium, although very distinctive 
when seen, was not as common as simple thickening. 

The subjective severity of the disease was entirely a function 
of the degree of anemia present, which was remarkably 
constant over a long period of time. It was always hypo- 
chromic and curiously lacked correlation with the age of 
the child, the date of onset of the illness, the bone-changes, 
or the number of nucleated erythrocytes in the peripheral 
blood. Leucocytosis was common in the younger children, 
but usually absent in the older; on the whole, the per- 
centage of lymphocytes was increased and occasionally the 
monocytes also. Of the nucleated erythrocytes seen in the 
peripheral blood, the vast majority were normoblasts, but in 
most cases there was a small proportion of more primitive 
cells. Target cells were present in 50% of cases. No evi- 
dence of malaria as an etiological agent was found. The 
bone marrow showed a constant marked normoblastic 
reaction. With regard to treatment, none was of any 
permanent value. Blood transfusions, iron and liver therapy 
were all given without success. 
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RED-CELL SUSPENSION TRANSFUSIONS 
by L. Watson, Lancet, 1, 107-111, 23/1/43 


In acute hemorrhage and shock there is a profound fall in 
the circulating blood volume, which may be restored by the 
transfusion of whole blood. In these cases, however, it is 
not so much the replacement of the erythrocytes that is 
required, as the restoration of the blood volume. The 
use of crystalloid solutions such as normal saline results in 
a transitory beneficial effect, but a more prolonged effect is 
obtained with colloid solutions. Of the latter, plasma pre- 
pared from human blood has been found to be ideal under 
war conditions, as it can be well preserved without the use 
of refrigeration and in the dried form can be transported 
anywhere irrespective of temperature. 

In the preparation of plasma the erythrocytes are normally 
wasted, but there are conditions in which erythrocytes are 
required but blood volume is normal and there is therefore no 
need for plasma. The author, working at the Leeds General 
Infirmary, has made use of the waste erythrocytes from a 
Regional Transfusion Centre in the treatment of anemic 
patients. This is no new form of therapy as it was used as 
early as 1918 by Robertson, in 1937 by Castellanos & Riera, 
and in the present war by Beumer & Schwartzer (1939); 
MacQuaide & Mollinson (1940), Whitby (1941), Vaughan 
(1941), Davidson & Stewart (1941), and Williams & Davy 
(1941). 

In the present paper the author reports the results of 
46 transfusions of concentrated erythrocytes to 22 adult 








patients, 13 suffering from anemia following hemorrhage, 
5 from chronic anemia and 4 miscellaneous cases. 

Donors were relieved of 440 cm.* of blood which was 
collected in bottles containing 100 cm.* of 3% sodium 
citrate solution. This blood was allowed to stand for 
periods varying from 3 to 12 days at 4° C. The supernatant 
plasma was then siphoned off and the remaining mass was 
filtered through a gas mantle. The concentrated erythro- 
cytes from several bottles were then pooled to produce a 
suspension containing about 290 cm.* of erythrocytes, 
157 cm.? of plasma, and 75 cm.? of citrate solution per bottle 
and furnishing about 18 grams of hemoglobin per 100 cm.* 
of suspension. This suspension could be given to the patient 
by the ordinary gravity drip method, but if it was more 
concentrated it was found necessary to provide some form of 
mechanical pump to maintain a constant flow. The author 
used only cells from Group O blood, but stresses the im- 
portance of performing a thorough cross-matching of donor’s 
and recipient’s bloods before transfusion is commenced. 
Transfusions were administered with the standard Medical 
Research Council equipment. 

In general, the results of the treatment appeared clinically 
to be as good as if whole blood had been used. No systematic 
observations were made on the survival of transfused erythro- 
cytes, but it was noted in one case of aplastic anemia that 
cells which had been stored for 6 to 10 days survived in the 
circulation for 40 days, while cells stored for 12 or 13 days 
survived only 14 days. 

If the pre-transfusion hemoglobin level, the body weight 
of the recipient, and the desired rise of hemoglobin are 
known, the transfusion volume can be accurately prescribed, 
as in the following example: Initial Hb 5 grams per 100 cm.* 
Body weight 55 kg. Desired Hb level after transfusion, 
15 g./100cm.*. Hb concentration of erythrocyte suspension, 
20 g./100 cm.*. Then blood volume is approximately 
55/11 = 5 litres. Total Hb in body before transfusion is 
5000 x 5/100 = 250 grams. Total Hb in body after trans- 
fusion is 5000 x 15/100 = 750 grams. Therefore Hb to be 
added is 500 grams, and this is contained in 2500 cm.* of the 
erythrocyte suspension. This method of calculating dosage is 
especially valuable where children are concerned. 

The author recommends that (i) concentrated erythrocyte 
suspensions should be used when the object of treatment is 
to restore the oxygen-carrying capacity of the blood, (ii) ery- 
throcytes should not have been stored for long, (iii) Group O 
blood should be used for making the suspension, (iv) suspen- 
sions should not be warmed before administration, (v) for 
suspensions containing more than 18 g. Hb per 100 cm.° a 
Riddell’s (1939) pump should be incorporated in the trans- 
fusion apparatus, (vi) the transfusion volume should be 
calculated in terms of Hb, (vii) cases of refractory anemia 
should have repeated erythrocyte suspension transfusions, 
(viii) not more than 100 cm.* of a suspension should be 
transfused to an out-patient on any one occasion. 
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THE TRANSFUSION OF CELL CONCENTRATES 
by A. L. Goodall, Glasgow Medical Journal, 141, 161-171, 
June 1944 


The author reports 100 transfusions of concentrated (average 
9 x 10° per mm.*) erythrocytes performed in the Glasgow 
and West of Scotland Blood Transfusion Service at Glasgow 
Royal Infirmary. The cases were of a surgical (loss of blood) 
and medical (blood disorders) nature and included most 
types for which transfusion of blood is indicated. After 1 
accident in a patient with much fatty infiltration of the 
myocardium, administration by the drip method was used 
invariably, at a rate of about 60 drops per minute. There 
was no difficulty in infusing the concentrate by this method. 
There was a low incidence of reaction. 





The changes resulting from the transfusions, expressed as 





mean rises per cells obtained from 500 cm.* blood, were: P 
hemoglobin, 1-49 g. per 100 cm.*; erythrocytes, 480,000 ; 
per mm.*; packed cell volume, 3-49 %. A 
The author regards erythrotransfusion as a safe and useful i 
measure which is in some cases preferable to whole blood P. 
transfusion. th 
fr 
ne 
th 
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THROMBOCYTOPENIC PURPURA - 
by H. Evans & K. M. A, Perry, Lancet, 2, 410-413, 2/10/4° W. 
This review deals with 75 cases of thrombocytopenic purpur: 
treated at the London Hospital between 1927 and 1938 
Thirty of the cases (40 °%) occurred before the age of 15 year 6. 
and these were equally divided between the sexes. In te: 
of them, there was spontaneous recovery and, of the remainin; AH. 
twenty, splenectomy was successful in 5 males and unsuc dy 
cessful in 4 females. One patient died with septic meningiti 7: 
following chronic mastoiditis and 5 died as a direct result o ln 
the disease during the period of observation. The remainin; Ur 
5 cases could not be traced. The analysis shows that this ize 
is a serious disease with a high mortality (16%), but thai -ef 
10 cases out of the 30 (5 of each sex) recovered spontaneously. 19 
Of the 45 cases (60 °%) which occurred after puberty, 38 wer 2 
females, only one of whom made a spontaneous recover af 
Splenectomy was successful in only 7 out of 13 females, the . 
mortality during the period of observation being as high as af: 
40%. It is evident that the disease is much more severe in hou 
women than in children, for in women the mortality is high vel 
(16 deaths in 38 cases) and the likelihood of spontaneous inci 
recovery small (1 case out of 38). Half of the deaths were rep 
due to subdural hemorrhage. cl 


The disease in males after puberty seems to be less severe 
although it is unwise to judge from the 7 patients in this series. 
only one of whom died—again from subdural hemorrhage. 
One patient died following thyroidectomy after he had been 
cured of thrombocytopenic purpura by splenectomy. One O 
case remained “‘ unchanged ” and one could not be traced 
There were two spontaneous recoveries and two patients were 
cured by splenectomy. 

e In the whole series splenectomy was successful in 7 out of inde 
7 males and in 7 out of 17 females. There were three opera- 
tive deaths. Splenectomy is most successful in males before 
puberty and least successful in adult females, but it may at 
any age be a life-saving measure and is sometimes advisable 


in the hope of preventing subdural hemorrhage. TI 
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THE SOURCES OF BLOOD PLATELETS AND THEIR 
ADHESIVENESS IN EXPERIMENTAL THROMBOC\- 

TOSIS 

by H. P. Wright, Journal of Pathology and Bacteriology, 56, . 
151-159, April 1944 ten 4 


A rise in the number of circulating thrombocytes in rabbits Tt 
and guinea-pigs after intravenous injection of pyridine ws 


W 
described by Perroncito (1920), who considered that there oan 
was an increased production and not merely a release from protl 
storage. Binet & Kaplan (1927) observed an increase in of th 
thrombocytes after injection of adrenalin in intact but not in thror 
splenectomised dogs, and suggested that the increase was cue lower 
to release from a contracting spleen. Wright (1942) found Th 
that the thrombocytosis in man after surgical operations was on 1 
associated with increased adhesiveness of the thrombocytes. thron 

The work reported in the present paper was undertaken (o Suber 
determine whether experimental thrombocytosis was acco:n- vitam 
panied by increased adhesiveness. Methods of counting some! 
thrombocytes and measuring their adhesiveness have been cases 
described in earlier papers (Wright, 1941, 1942). The experi- oF pre 


mental procedures used in the present investigation «re The 
described and results are tabulated. In the intact rabbit, 


the m 
thrombocytosis was provoked both by pyridine and adrena!in, of cas 
but only after pyridine was there an increased adhesivencss. seem | 
In splenectomised rabbits, adrenalin had no effect, while or su 
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pyridine evoked a response which was minimal during the 
period when the increase in numbers and adhesiveness of the 


thrombocytes induced by the surgical trauma was maximal. 
As the thrombocyte count returned to normal, the effect of 
ul pyridine increased. 

cd The authors conclude from these and other considerations 

that adrenalin produces a release of mature thrombocytes 
from the spleen, while pyridine increases the production of 
new thrombocytes from bone-marrow. It is suggested that 
the increased adhesiveness after pyridine and after surgical 
trauma is due to a reduction in the average age of the circulat- 
ing thrombocytes and not to a mere increase in their number. 
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— HAEMORRHAGIC DISEASE OF THE NEWBORN 
mac by E. B. S. Scobbie, Archives of Disease in Childhood, 17, 
vit 175-186, December 1942 : 
to 'n this paper from the Department of Pediatrics, Glasgow 
1in; Jniversity, the criteria necessary for the diagnosis of 
this wemorrhagic disease of the newborn are discussed with 
thai veference to the literature. The author accepts Clifford’s 
isly. 1935) definition, ‘“‘ spontaneous internal or external 
wer zmorrhage in the newborn infant in the absence of trauma, 
jery nfection or other definite disease.” 

_ the The records of 167 cases of hemorrhage in the newborn 
h as afant were studied, 146 of which fall strictly within the 
re in bounds of the above definition. Eighteen of these cases 
high \vere examined personally by the author. Analysis of the 
eous incidence rate corresponds in most respects with previous 
wer reports in the literature. The cases have been grouped into 

classes according to the percentage of haemoglobin: 

ii. Severe Hb under 80 % 
naae. Moderate Hb 80 %-100 % 
been Mild Hb over 100 % 

One Observations were made on the level of prothrombin in the 
ace’ tlood in 15 cases of hemorrhagic disease. The method 
} Were used was Reid’s (1941) modification of Quick’s method and 

the level of prothrombin is expressed as the prothrombin 
put of ndex (Illingworth, 1939), which is 
a normal prothrombin time 
nay at patient’s prothrombin time 
jisable The following results were obtained : 
In 7 severe cases prothrombin indices of 70 %, 43 %, 35 %, 
25 %» 20%, 14%, 
5% 
In 3 moderate cases __,, » 13%, 40%, 18% 
THEIR In 5 mild cases . » 65%, 0%, 58%, 
30C\ - 45%, 31% 

« A marked variation of the prothrombin index was noted 
BY, 2 and there was a lack of correlation between the hypo- 
prothrombinzmia and the severity of the case. 
rabbits The prothrombin indices of 75 healthy newborn infants 
ine ws were estimated as a control. On the first day of life 24%, 
it there on the second day 12%, and on the third day 8% had 
se from prothrombin indices under 50%, as compared with 67% 
‘ease in of the cases of hemorrhagic disease. However, the pro- 
it not ‘1 thrombin index in hemorrhagic disease is not constantly 

was cule lower than in physiological hypoprothrombinemia. 

) found The effect of subcutaneous blood and vitamin K injections 
ons was on the prothrombin index in physiological hypopro- 
ocytes. thrombinzemia ang in hemorrhagic disease was determined. 
taken (0 Subcutaneous blood had practically no effect, whereas 
; acco!- vitamin K produced a constant elevation although there was 
counting sometimes a delay in its action. Blood transfusion in 4 
ive been cases of hemorrhagic disease caused a considerable increase 
ie experi 0: prothrombin. 

tion are The author attempts to analyse the effect of treatment on 
t rabbit, the mortality rate in this series. The relatively'small number 
drena'in, of cases treated with vitamin K makes this difficult. Results 

Pa seem to show that intravenous blood is superior to vitamin K 

, whi 


or subcutaneous blood as a therapeutic agent. Vitamin 
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K therapy seems to cause a lower mortality rate than does 
treatment with subcutaneous blood. 

The view that vitamin K deficiency explains the etiology 
of hemorrhagic disease is not supported by these findings, 
although it appears to be an important factor. 
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ELLIPTOCYTOSIS IN MAN ASSOCIATED WITH 
HEREDITARY HAZ.MORRHAGIC TELANGIECTASIA 


by J. B. Penfold & J. M. Lipscomb, Quarterly Journal of 
Medicine, 12, 157-167, July 1943 


These authors review the literature on elliptocytosis and 
on hereditary hemorrhagic telangiectasia and record the 
findings in a Jewish family of 32 members in 4 generations, 
in 5 of whom there was evidence of telangiectasia and ellip- 
tocytosis, while in 4 there was evidence of telangiectasia alone. 

Those members showing elliptical erythrocytes had in 
addition signs of hemolytic icterus, a delayed direct van den 
Bergh reaction, without an increase in fragility. Three 
members showed a slight degree of secondary anemia, while 
1 had an increase in erythrocytes. All 5 had over 90 % of 
oval erythrocytes in their blood, and although the percentage 
varied from person to person it seemed to be quite constant 
for the individual concerned. The wet film gave consistently 
higher percentages than the dry film and the change in the 
wet count on keeping was not significant (cf. sickle-cells). 
The authors believe that the count done on the dry blood 
film is not reliable, as the number of oval cells varied with the 
film, particularly with its thickness. The oval cells were 
most numerous where the film was thickest, becoming fewer 
as the film became thinner. 

Blood from three of the subjects was diluted 200 times in 
hypertonic (1-2 °%) and hypotonic (0-6 %) saline, and daily 
counts of the total and oval erythrocytes were made. In the 
hypertonic saline, the absolute number of oval erythrocytes 
diminished to a minimum at about the third or fourth day, 
rising again later (about the fifth or sixth day) to a figure 
not as high as the original. There was a diminution in the 
total count, gradual at first and more rapid later. Corre- 
sponding to the absolute diminution of the oval cells at about 
the third or fourth day, there was at that time an absolute 
increase in the cells which appeared circular. Similar 
results were obtained in the hypotonic saline solution. 
These observations showed that the oval shape could be 
changed by alteration in the physical characters of the 
medium. 

Findings from the following hematological studies were 
normal: erythrocyte fragility test, total leucocyte count, 
differential leucocyte count, platelet count, bleeding time, 
coagulation time and Wassermann and Kahn reactions. 

It is suggested that the appearance of elliptocytosis in 
association with hereditary hemorrhagic telangiectasia could 
be satisfactorily explained if both were regarded as atavistic 
mutations. This view has been put forward by others 
in connexion with elliptocytosis and rests chiefly on the 
fact that most vertebrates lower than the mammals have 
oval erythrocytes. This is evidently the primitive type of 
erythrocyte. ; 

It is not impossible that telangiectasia is also a refererice 
back to an amphibian state in which the mucous membranes 
of mouth and throat regions and the skin are accessory 
breathing surfaces and therefore highly vascular. 

The authors draw particular attention to the icteric pheno- 
mena present in their cases of elliptocytosis and point out 
that this feature, although seldom mentioned in text books, 
was present in not less than 12 % of the recorded cases. The 


nature of the mechanism causing the increased hemolysis is 
not known. 
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TROPICAL EOSINOPHILIA 

by R. J. Weingarten, Lancet, 1, 103-105, 23/1/43 

Under this title, the author describes 81 cases of a new 
syndrome characterised by severe spasmodic bronchitis, 
leucocytosis and very high eosinophilia. The condition is 





common in India and particularly affects people living near 
the sea. It has no apparent relation to tuberculosis or any 
other disease, and begins with lassitude, fever rising as a rule to 
100-101° F. [about 37-9-38-3° C.] in the evening, anorexia, 
and usually appreciable loss of weight within a short time. 
After about a week of these symptoms, a dry, ineffective 
cough develops, with exacerbation at night. The patient’s 
sleep is interrupted by paroxysms of coughing, and these 
are often accompanied by wheezing sounds audible at a 
distance. Gradually he develops expiratory dyspnoea which 
even persists during the intervals between attacks of coughing, 
and this stage lasts many weeks. In some cases, however, 
severe attacks of typical bronchial asthma occur regularly 
every night, usually between 1 and 5 a.m.; but the restless- 
ness, sense of suffocation and anxiety are not so alarming as 
in genuine asthma. In the day-time the patient is compara- 
tively free from coughing and breathlessness. After some 
weeks the ternperature becomes subfebrile, and there is no 
further loss of weight. General weakness decreases to some 
extent, but more or less violent paroxysms of coughing, and 
in many cases asthmatic attacks, persist at night, and if no 
treatment is given become chronic. Physical signs, during 
the more typical attacks, resemble those of bronchial asthma. 
If there is any expectoration, the sputum is scanty, tenacious 
and glassy. On microscopic examination, Charcot-Leyden 
crystals or Curschmann spirals are rarely seen, but clumps of 
eosinophils are often found. During the febrile period the 
spleen is moderately enlarged, extending 3-5 cm. below the 
costal margin; it is hard, smooth and not tender. The 
x-ray picture of the lungs during the febrile period shows a 
distinctive disseminate mottling of both lungs, the average 
single focus being about the size of a split pea with moderate 
intensity of its central shadow and ill-defined, blurred out- 
lines. These foci are more numerous and usually slightly 
larger in and near the hilar regions, and commoner in the 
bases than in the apices; they are not confluent but both 
lungs are equally affected. Adrenalin gave prompt relief in 
the spasmodic attacks and a course of injections of arsenicals 
was found to be a specific remedy. 


(Carter, H. F., Wedd, G. & d’Abrera, V. St. E. (1944, Ind. med. 
Gaz. 79, 163) have recently reported from Ceylon similar cases 
which were associated with the presence of parasites, including 
species of Tyroglyphus, Carpoglyphus, Glyciphagus, Cheyletus and 
Tarsonemus, in the sputum. They suggest that “* tropical eosino- 
philia *’ may be due to infestation by these parasites. ] 
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TROPICAL EOSINOPHILIA 
by B. G. Parsons-Smith, Lancet, 1, 433-434, 1/4/44 


The author reports a typical case of tropical eosinophilia, 
as recently described by Weingarten (1943), occurring in an 
English airman in Egypt. After the first two injections of 
neoarsphenamine, there was a recrudescence of the condition, 
a common occurrence in Weingarten’s cases, but subsequent 
injections produced a dramatic, rapid and permanent cure. 
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AGRANULOCYTOSIS AND APLASTIC ANAMIA 
AFTER ARSPHENAMINES 
by J. W. Ferguson, Lancet, 1, 334-337, 11/3/44 


Since the introduction of organic arsenicals in the treatment 
of syphilis, there have been a number of reports of toxic 
effects on the hemopoietic system, although in view of the 
widespread use of these compounds this would appear to be 
a relatively rare complication. 

The author gives case records and details of blood and 
bone-marrow findings in 6 soldiers and seamen who developed 
blood dyscrasias after neoarsphenamine treatment. In the 
first 5 cases there was agranulo¢ytosis, and the sixth showed 
depression of all marrow elements. Three of the cases were 
fatal, and in the 3 which recovered an increased absolute 
number of monocytes was found. The first 5 cases had 
received an average of 5 injections of neoarsphenamine, the 
average total dose being 2-1 g. The sixth patient had 
received 5-7 g. of neoarsphenamine and 2-0 g. of bismuth. 

The more favourable prognosis in cases in which there is 
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an increase of monocytes in the peripheral blood has pre- 
viously been remarked (Beck, 1933; Rosenthal & Abel, 
1936; Reznikoff, 1938). 

The author is of the view that pentnucleotide assisted 
recovery in the 3 non-fatal cases. 
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ESTIMATION OF HAMOGLOBIN BY THE 
LINE HAMATIN METHOD 

by J. W. Clegg & E. J. King, British Medical Journal, 2, 
329-333, 19/9/42 

The authors of this paper, an Area Clinical Pathologist in the 
British Emergency Medical Service (Ministry of Health) and 
a Reader in Pathological Chemistry (University of London), 
discuss hemoglobinometric methods in current use and give 
particulars of a new technique employing alkaline hematin 
as a standard. 

The hem-pigments circulating in the blood may be divided 
into an active fraction (reduced hemoglobin and oxyhemo- 
globin) and an inactive fraction (chiefly carboxyhemoglobin 
and methemoglobin). A satisfactory method of estimating 
hemoglobin should measure both fractions. The Haldane 
and acid hematin methods may not measure total pigment 
with the degree of accuracy desirable. Commercial standards 
are often unreliable and may fade. The pyridine hemo- 
chromagen method is rejected by the authors because of the 
objectionable nature of the reagents employed. 

Criteria of a satisfactory method are described. These 
include the measurement of total pigment, reasonable 
accuracy, simplicity, the use of non-toxic reagents, and some 
permanent and easily reproducible standard. The alkaline 
hematin method of Wu eliminates errors which arise in the 
acid hematin procedure due to lipids, the colloidal nature 
of acid hematin, and the presence of inactive hemoglobin 
Alkaline hematin has the advantage of being a true solutior 
and is easily prepared both from hemoglobin and fron 
crystalline hemin. Hemin is easy to prepare in a purc 
state from hemoglobin, and its iron content may be estimate 
with accuracy. Thus it appeared to satisfy the authors 
criteria for a suitable standard, and was investigated for thi: 
purpose. 

Sixteen samples of crystalline hemin were prepared fron 
ox and human bloods and the iron content of each was deter 
mined. Solutions of alkaline hematin were prepared fron 
each sample. The specific extinction coefficients were foun: 
to agree closely. The intensity of colour was proportiona 
to the concentration of hemin iron, and impurities failed t: 
influence the colour. 

Several forms of hemoglobin occur in normal blood, som: 
of which are resistant to alkali denaturation. Whatever th 
proportion of alkali-resistant hemoglobin in a blood sample 
if a 1 in 100 dilution in decinormal soda is prepared anc 
placed in a boiling-water bath for five minutes, all the hemo- 
globin is converted into alkaline hematin. Similar treatmen 
converts all inactive forms of hemoglobin into alkalin 
hematin. The colour developed is not significantly in- 
fluenced by the amount of lipoid or plasma in the sample. 

Determination of hemoglobin in blood samples, based o 
the assumption that 1 mg. hemin iron in the standard wa 
equivalent to 1 mg. hemoglobin iron in the test, yielded 
results uniformly about 30% higher than determinations 
based on the oxygen-carrying power of the same sample. 
It was then found that solutions prepared from hemin and 
blood gave colours whose absorption curves differed slight! 
in the red portion of the spectrum. 

Samples of human and ox hemoglobin were prepared an 
their iron content was determined. Solutions of alkaline 
hematin were prepared from each sample and their specific 
extinction coefficients and absorption curves were determined. 
The curves derived from the hemoglobin solutions were 
identical with that from blood, and the colour produced was 
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30 % higher than would be anticipated from the iron content, 
when compared with hemin standards. 

Thus hzmin is not a theoretical standard in the sense that 
four molecules of hemin should give the same colour as one 
molecule of hemoglobin ; but it can be employed satisfac- 
torily as an artificial standard. The colours of the solutions 
are almost identical in the concentrations used for the test, 
and are matched with ease and accuracy. The standard 
appears to be unchanged during several months. 

Details of methods for the estimation of total hemoglobin, 
using hemin as a standard, are given, together with instructions 
for the preparation of standard solutions equivalent to 100 % 
of the Haldane, Sahli, and Haden scales. 

The authors had employed this method for many months 
and found it to give excellent results. Where many deter- 
minations were made daily it was quicker and more reliable 
than other methods they had used. 
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A SIMPLE INEXPENSIVE PHOTOELECTRIC HAMO- 
GLOBINOMETER 


t_ G. H. Bell & E. Guthmann, Journal of Scientific Instru- 
ments, 20, 145-146, September 1943 


This paper, from the Institute of Physiology, University of 
Glasgow, describes a simple and inexpensive colorimeter 
which is unaffected by variations in the light source or photo- 
cell characteristics. To avoid calculating the extinction- 
coefficient (E) at each estimation, a pointer attached to the 
lamp moves along a scale which is calibrated directly in 
E values obtained by a simple calculation. With the lamp 
it the maximum distance Dy from the photocell and with 
water alone in the glass cell, the galvanometer deflexion is 
10ted ; blood is added to the water in the glass cell and the 
amp is pushed up to a distance D, from the photocell where 
he photocell current is the same as before. The E = log 
X9”/D,*. Details of the construction and calibration as a 
1e2moglobinometer are given. All the component parts are 
‘eadily available, and. inexpensive. A modification of the 
simple instrument is also described using a balanced circuit 
vith two photocells in parallel opposition to cancel out the 
ight fluctuation when the lamp is supplied from either direct 
or alternating current mains. 
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PLASMA PROTEIN VALUES IN INFANTS 


by E. M. Hickmans, E. Finch & E. Tonks, Archives of Disease 
in Childhood, 18, 96-97, June 1943 


This report from the Children’s Hospital, Birmingham, deals 
with the results of plasma protein determinations in 20 
premature babies and 180 normal full-term infants and young 
children up to 40 weeks old attending infant welfare centres. 
Estimations were made by a micro-Kjeldahl method, followed 
by Nesslerization, on specimens of 0-01 ml. of plasma ob- 
tained from heparinized blood from a heel prick. [Whether 
the amount of heparin used was sufficient to affect the nitrogen 
figures is not stated.] 

It was found that in the first 2 weeks of life the infant has 
between 4 and 7 g. per 100 ml. plasma protein, although “ in 
the majority of instances ” the value was below 6 g. per 100 ml. 
Values-for premature infants in the first four weeks of life 
were between 3-7 and 5-4 g. per 100 ml. The range for full- 
term infants over 2-3 weeks old was 4-7-7-4 g. per 100 ml. 
In infants over 10 weeks old “ most of the values lie in the 
upper half of this range, viz. between 6 and 7-4 g. per 100 ml.” 
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THE EFFECT OF THE PLASMA PROTEINS UPON 
THE SEDIMENTATION RATE OF HUMAN BLOOD 
by C. M. Gordon & J. R. Wardley, Biochemical Journal, 
3”, 393-397, September 1943 

I: has been known for some time that the sedimentation rate 
0' erythrocytes is determined in part by the protein con- 
stituents of the plasma. No clear correlation has, however, 





been found between the sedimentation rate and the con- 
centrations of the various plasma proteins although Frazer 
& Rennie (1941) found a fall in plasma albumin and, to a 
smaller extent, increase of fibrinogen, to be associated with 
an increased sedimentation rate. In this paper from the 
Pathological Department of the Lake Hospital, Ashton-under- 
Lyne, the problem has been approached by building up 
‘ pathological plasmas’ with protein fractions prepared from 
normal plasma, and observing the behaviour of normal cells 
suspended in them. In most cases the protein concentrations 
of the solutions were about 3 g./100 ml. of 0-85 % NaCl and 
the cell volume suspension was 20%. Sedimentation was 
observed in Westergren tubes, usually at the end of 1 hour. 

The most rapid sedimentation rates were found with 
fibrinogen and euglobulin, the order being fibrinogen (100 mm. 
in 1 hour) > euglobulin > globulin > albumin (1-5 mm. in 
l hour). The results were, however, affected by the treatment 
to which the protein fractions were submitted during their 
isolation. The “‘ slower” proteins when mixed with “ fast ” 
proteins did not merely reduce the sedimentation rate by 
acting as a diluent. Nucleoprotein, albumin and the “ globo- 
glycoid ” fraction of albumin, retarded the sedimentation rate 
of cells suspended in solutions of fibrinogen. Sedimentation 
was slightly accelerated by total globulin and its euglobulin 
fraction. Sedimentation can take place in the absence of 
fibrinogen which, however, plays the chief part in determining 
the rate. 

From two experiments it was concluded that an artificial 
mixture of proteins from “‘ normal” plasma can closely 
resemble naturally-occurring pathological plasma in its effect 
upon sedimentation. By altering only the globulin fractions 
in “ artificial tuberculous plasma” the sedimentation rate 
could be changed from 94 to 26 mm. When crystalbumin 
was substituted for the total albumin of “ artificial nephritic 
plasma ’”’ the sedimentation rate increased from 15-0 to 
145 mm.; when globoglycoid was substituted it was reduced 
from 15-0 to 1-0 mm. 
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CHANGES OCCURRING IN PLASMA AND SERUM ON 
STORAGE AND THEIR PHYSIOLOGICAL EFFECTS 


by H. P. Gilding & M. E. Nutt, Journal of Physiology, 102, 
446-470, April 1944 


These experiments reported from the Department of 
Physiology in the University of Birmingham deal with the 
toxic effects in cats following the rapid injection of plasma 
or serum, either human or from cats, which has been stored 
for over 14 days. From 0-5-2 ml. of plasma or serum, which 
had been stored for periods up to 18 months, was rapidly 
injected warm, usually into the internal saphenous vein of 
cats anzsthetised with “dial.” Injection at the rate of 
0-6 ml./kg./minute was followed by similar but much less 
striking effects. No toxic manifestations followed injection 
of fresh (prepared within 45 minutes of bleeding) plasma. 

Although the cat was found to be the most suitable animal 
in which to demonstrate the toxic properties of stored serum 
and plasma, toxic reactions were observed in dogs, in rabbits 
and in two apparently healthy men. In the animals, records 
were taken of systemic and pulmonary arterial pressure, 
venous and intrapleural pressure, intestinal and limb volume, 
and total and differential leucocyte count. 

The following reflex effects were noted both in anzsthetised 
and in decerebrate cats within 20-30 seconds of giving the 
injection—vagal inhibition of the heart with actual arrest in 
some cases, profound fall in the systemic and an increase in 
the pulmonary arterial pressure, altered respiration which 
sometimes ceased, increased peristalsis, micturiiion, defzca- 
tion, vomiting, pupillary constriction, opisthotonos and a 
leucopenia which was followed after some hours by leuco- 
cytosis. Necropsy revealed that the capillaries of the lungs 
and suprarenals and, to a minor extent, of the liver were 
packed with polymorphonuclear leucocytes, a finding which 
has been described previously in anaphylaxis, but it was 
established that this phenomenon was not responsible for the 
reflex response to plasma injections. Injection of plasma 
into the splenic vein was not followed by the massive reflex 
effects but still produced a leucopenia suggesting that the 
liver can protect the animal from the toxic effects of stored 
























































































































































































































































































































































































































































































plasma, most of which are abolished by vagotomy or by 
atropine. Cross-circulation experiments supported the find- 
ing that the effects mentioned above were reflexly produced. 
It was established that the vagus, although the most important, 
cannot be the only sensory nerve involved in the reflex, which 
may be initiated by pressure changes in the pulmonary circu- 
lation. 

All these phenomena, which resemble those occurring in 
anaphylactic shock, were shown to be the result of storing 
plasma or serum for some 3-4 weeks. The clotting process 
seems to play no part in the development of toxicity and the 
breakdown of platelets is not responsible. The activity is 
associated with an albumin which is precipitated by 66-75 % 
saturation with ammonium sulphate (and by other methods) 
and represents not more than 8 % of the total protein of the 
original serum or plasma. The different conditions described 
following the injection of stored human or cat plasma into cats 
** may merely represent different methods of eliciting a general 
physiological response to the injection of foreign matter into 
the circulation.” 
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A STUDY OF THE ACCURACY OF SERUM PROTEIN 
ESTIMATIONS AND OF DIURNAL VARIATIONS IN 


THEIR LEVEL 

by M. Dyson & G. Plaut, British Medical Journal, 2, 6-7, 
3/7/43 

In this investigation from the North-West London Blood 
Supply Depot, serum protein was determined by the micro- 
Kjeldahl method of Pregl (1937) and by the method of King 
and his associates (1937, 1942) which employs Kjeldahl 
digestion followed by Nesslerization and _ colorimetric 
determination. In order to test and compare the two 
methods, ten estimations on each of ten samples of the same 
serum were made, the procedure being repeated with each of 
ten different sera with protein values between 6-03 and 7-40 g. 
per ml. giving 100 estimations in all by each method. The 
results obtained by beth methods were analysed separately in 
each of two ways: (a) by computing the grouped differences 
and (6) by determining the average standard deviations. 
Both methods of treatment showed that the micro-Kjeldahl 
technique is the more accurate. With the latter method, 
changes of less than 0-15 g. per 100 ml. should be ignored, 
but changes of 0-15 to 0-20 are probably, and those over 
0-20 are almost certainly significant, whereas with King’s 
method a difference must exceed 0-40 g. per 100 ml. before it 
can be considered significant. 

To determine whether there is a significant diurnal variation 
in serum protein under “ordinary working conditions ” 
5 samples were taken at two-hourly intervals between 9 a.m. 
and 6 p.m. from 20 healthy persons of ages between 18 and 50. 
No great variations were found by either method. This 
finding does not agree with the published results of other 
authors, but Dyson and Plaut emphasise “* that many varia- 
tions in serum protein recorded in the literature are not 
significant and that changes in the character of tissue and 
circulating fluid cannot be calculated from changes in serum 
protein unless accurate methods with a known technical error 
are employed and standard conditions of posture and exercise 
adopted.” 
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FIBRINOGEN DEFICIENCY AS A FACTOR IN HA- 
MORRHAGIC DISEASE 

by E. C. Allibone & H. S. Baar, Archives of Disease in Child- 
hood, 18, 146-153, September 1943 


This paper, from the Children’s Hospital and the Department 
of Pediatrics at Birmingham University, contains the descrip- 
tion and discussion of two fatal cases of fibrinogen deficiency 
in infants. A review of the literature showed that some 
fifteen cases had previously been reported, ten of which 
occurred in infants or children. In five of these cases, and 
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in one now reported, a low thrombocyte count was associated 
with a low plasma fibrinogen. The authors accept the view 
that fibrinogen deficiency can exist in two forms. Con- 
genital fibrinopenia is characterized by a tendency to bleed 
from birth, although in cases which survive with a con- 
tinuously low or absent plasma fibrinogen, the bleeding 
becomes periodic for reasons which are at present not 
understood. 

The authors’ first case belonged to this group, the etiology 
of which is quite unknown. The plasma fibrinogen was 
0-11 g. per 100 ml. and the coagulation time exceeded 4 hours. 
The second case was regarded as belonging to the second 
group—acquired transient afibrinogenia following con- 
genital obliteration of the bile ducts, complete obstructive 
jaundice, and biliary cirrhosis. The fibrinogen was initially 
nil but reached 0-34 g. per 100 ml. 3 days before death. It 
was considered that evidence exists for the production of 
fibrinogen by the bone-marrow as well as by the liver, which 
may explain the thrombocytopenia found in some cases, the 
gradual increase in plasma fibrinogen in the second case with 
extensive liver damage, and the fact that gross liver damage 
can exist with normal plasma fibrinogen. The relationship 
between prothrombin, fibrinogen, and other coagulation 
factors is discussed. 
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SYNCOPE IN BLOOD DONORS 
by F. C. Poles & M. Boycott, Lancet, 2, 531-535, 7/11/42 


In this paper from the British Army Blood Transfusion Service 
the authors have analysed the causes of fainting in blood 
donors. Of their first 10,000 donors only 2-9% fainted, but 
of these 14°% collapsed after their return to work, an accident 
which might have serious consequences. All donors were 
kept lying down for 15 minutes after bleeding and were given 
a cup of tea and a biscuit, and they then remained sitting 
for another 5 minutes before returning to their work. The 
common clinical findings of those who fainted were pallor, 
sweating, slow breathing and a low blood pressure. The 
systolic pressure may still be below 100 mm.Hg. an hour after 
bleeding and may take 2 hours to return to normal. Fainting 
affected both sexes equally but was much commoner in young 
people. Greenbury (1942), however, found that young 
female donors were most likely to faint than males especially 
in the age-group 18-25 years. 

The rate of withdrawing blood and the heat and humidity 
of the surroundings did not influence the incidence of fainting, 
nor was it affected by moderate anzmia or low blood volume. 
On the other hand, there was a definite connection between 
the amount of blood withdrawn and subsequent syncope, and 
fainting was much more common in donors who had given 
more than 440 cm.* of blood. All the donors who fainted 
had a low blood pressure after bleeding and in some the blood 
pressure fell much more rapidly after 440 cm.* had been 
removed. In the normal donor, the systolic pressure hardly 
fell at all and had started to rise 15 minutes after the operation, 
but nearly all those who suffered from delayed syncope stil 
had a falling systolic pressure after 15 minutes. The donor: 
who were subject to delayed fainting attacks also showed ar 
alteration in blood pressure when they sat up after the opera- 
tion, the systolic pressure falling while the diastolic rose 
slightly at first and then followed the systolic pressure. This 
phenomenon differs from true orthostatic: hypotension ii 
which there is a simultaneous fall in both systolic and dia- 
stolic pressures. In general the delayed fainting attacks 
resembled vaso-vagal attacks which have been described by 
Sir Thomas Lewis (1932). 

The measures advocated by the authors for the prevention 
of syncope in blood donors are as follows: 

i. Avoidance of bleeding when the donor is fatigued. 

ii. Provision of food and fluid before as well as after taking 
the blood if the donor’s last meal has been taken more than 
4 hours previously, 

iii. Not taking more than 440 cm.? of blood (not more than 
350 to 400 cm.* if the donor weighs less than 7 stone [44 kg.]). 
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iv. Administration of 1 litre of normal saline, before 
bleeding, to donors who are likely to be dehydrated, e.g., 
those coming from hot workshops. This was found to effect 
a marked reduction in the number of these workers who 
fainted. 

v. Taking a series of blood pressure readings on all donors 
who have fainted on a previous occasion. If the systolic 
pressure falls after bleeding and continues to fall after sitting 


up, the donor should be given further rest even if he feels 
well. 
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VENOUS PRESSURE DURING VENESECTION AND 
BLOOD TRANSFUSION 


by J. F. Loutit, M. D. Mollison, & E. D. van der Walt, 
British Medical Journal, 2, 658-661, 5/12/42 


In man few observations have been made on the changes in 
venous pressure during the withdrawal and administration 
of blood, although Altschule & Gilligan (1938) observed that 
transfusion of saline at rates above 20 cm.? a minute caused 
a rise in venous pressure proportional to the amount of fluid 
given. Immediately after the end of such transfusions the 
venous pressure fell rapidly, reaching the original level within 
20 minutes. Murphy (1941), also using saline, noted a rise 
im venous pressure during the first half hour of transfusion 
followed by a fall which he attributed to vasodilatation. 


In the present investigation, from a London Blood Supply 
Depot, venous pressure changes (recorded by inserting a 
16 S.W.G. intravenous needle into an antecubital vein and 
connecting the needle with a manometer) were observed in 
healthy individuals during venesection, in unselected hospital 
patients during transfusion, and in a group of patients with 
pulmonary disease, before, during, and after transfusion. 

Venesection was performed on 20 healthy blood donors, 
430 cm. of blood being removed from each over an average 
period of 4 minutes. In every case there was a fall in venous 
pressure during bleeding ranging from 13 to 80 mm. of water 
with an average of 43 mm. This fall usually commenced 
after 100 to 200 cm.* of blood had been withdrawn, con- 
tinuing until the end of the venesection. After completion 
of bleeding the venous pressure rose again slowly, but in no 
case did it reach the pre-bleeding level by the end of 30 minutes. 
The changes in blood-pressure and pulse-rate were variable. 

The venous pressure was estimated during the transfusion 
(administered by gravity with the Medical Research Council 
apparatus) of 30 unselected hospital patients who were 
given 500-1000 cm.* of citrated blood at rates varying from 
7-45 cm.* a minute (average 18-5 cm.*® per minute). _ In 19 
out of 30 cases the venous pressure rose by more than 20 mm. 
of water during the transfusion, but only in 6 cases did the rise 
exceed 50 mm. of water. There was apparently no constant 
relationship between the rate of transfusion and the rise of 
venous pressure, although proportionately more cases showed 
a rise at the faster rates. In the cases in which the venous 
pressure rose, the increase occurred progressively during 
the transfusion and was approximately proportional to the 
amount of blood transfused. Contrary to the findings of 
Altschule & Gilligan, however, it was observed (in 10 cases) 
for 10 to 30 tninutes after transfusion that, while the venous 
pressure fell gradually, it did not return to the pre-transfusion 
level during the period of observation. No constant changes 
in blood-pressure or in pulse-rate were observed in 26 cases 
before and after transfusion. Only 3 of the 30 cases showed 
obvious signs of peripheral vasodilatation during transfusion. 

In 13 patients suffering from various chronic chest diseases, 
who were transfused with 800 to 1000 cm.* of blood at an 
average rate of 23 cm.* a minute, both the venous pressure 
and the vital capacity were measured at the beginning and 
end of transfusion. 
venous pressure during transfusion and all but one a reduction 
in vital capacity at the end of transfusion (average reduction 
230 cm.%). The respiratory rate was increased in 3 of the 
patients by more than 4 respirations per minute but only 
2 patients complained of symptoms. 


The authors discuss the mechanism of production of the 


Six of the 13 cases showed a rise in | 
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rise in venous pressure and the reduction in vital capacity 
which occurred during these transfusions, and they conclude 
that they are not due to cardiac embarrassment but merely 
indicate that the larger veins and the lung capillaries are 
accommodating the extra fluid. 
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FAINTING IN BLOOD DONORS 
[Unsigned] British Medical Journal, 1, 279-283, 26/2/44 


This is the text of a report to the Medical Research Council 
prepared by a Subcommittee of the Blood Transfusion 
Research Committee. The large-scale bleeding of donors 
that has been undertaken since the outbreak of war gave rise 
to an interest in the nature and causation of fainting during 
or after the donation of blood. Such incidents are a source 
of delay and inconvenience, and an investigation was insti- 
tuted with the objects (i) of identifying factors associated 
with fainting in blood donors and (ii) of determining the 
frequency of delayed faints. A record card was designed 
and provided to bleeding centres in England and Scotland. 
Blood transfusion officers were asked to complete a card for | 
(a) every donor who fainted during a bleeding procedure, 
(b) the next donor bled by the same officer (these constituted 
an unselected group who did not faint). 

The data received were submitted to a statistical analysis, 
and are summarized in 11 tables in this report. Figures were 
obtained for a total of 697 donors of whom 362 fainted and 
335 did not. The incidence of fainting appeared to be lower 
in men than in single women, and slightly lower in single 
than in married women. There was no evidence that age, 
length of waiting period at the centre before bleeding, or 
operational difficulties affected the incidence of fainting. 
Menstruation was present at the relevant time in an equal 
number of fainters and non-fainters. Fainting was less 
common in the fortnight preceding menstruation than in the 
week after its cessation. 

There was little difference between various occupational 
groups, and lack of food could have been a relevant factor 
only in a small proportion of the total number of faints. A 
high proportion of fainters gave a history of fainting either 
at a previous donation or on some other occasion. Among 
those who fainted, 13° lost consciousness, nearly 8 % 
vomited, and 79 % had only mild symptoms. 

Returns from 4,212 donors who were asked to describe 
their feelings after bleeding showed that only 14 % experienced 
some discomfort. Only 1:2 °% of men and 1:8 % of women 
recorded delayed faints. 

The conclusions reached are that: (i) there was no re- 
mediable factor except the exclusion of those with a known 
tendency to faint, (ii) the incidence of delayed faints was very 
small. 
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BLOOD VOLUME IN CHRONIC ANAEMIA BY A CON- 
CENTRATED CORPUSCLE-HA:MOGLOBIN METHOD 


by J. McMichael, E. P. Sharpey-Schafer, P. L. Mollison & 
J. M. Vaughan, Lancet, 1, 637-640, 22/5/43 


This paper is by members of the Committee on Wound Shock 
and Blood Transfusion of the Medical Research Council and 
is based on work done at the British Postgraduate Medical 
School and at two of the four Blood Supply Depots which 
serve the London area. 

It has long been known that in chronic anemia the blood 
volume is below normal. In acute anemia due to hemor- 
rhage the return of the blood volume to normal may also be 
prolonged. Methods of measuring the blood volume have 
not been widely used and are all open to certain criticisms on 
theoretical grounds. This comparison of three methods 
which can safely be used on seriously ill patients is therefore 
welcome. 

The “concentrated corpuscle-hemoglobin” methed 
(CC-Hb) described by Hill in 1941 and the “ concentrated 
corpuscle-differential agglutination ’’ method (CC-DA) of 
Ashby (1925) both involve the administration of a blood 


























































































































































































































































































































































































transfusion as part of the technique and are therefore particu- 
larly suitable for use with anemic patients. 

The former (CC-Hb) involves the transfusion of a known 
volume of blood, from which most of the plasma has been 
removed and which is therefore especially rich in erythrocytes. 
The hemoglobin content of this blood, and also of the patient 
before and after the transfusion, is measured. A simple 
formula gives the patient’s original blood volume, on the 
assumption that no gross displacements of plasma, either into 
or out of the circulation, occur during the transfusion. 


The formula is 
V(Hb, — Hb.) 
* = “Hb, — Hb, 
where x = patient’s original blood volume 

V = volume of blood transfused 
Hb, = hemoglobin percentage of injected blood 
Hb, = patient’s Hb percentage before transfusion 
Hb, = “ - after a 


Ashby’s original CC-DA method has been modified by 
Mollison and others, and is said to be capable of giving 
results of the same order of accuracy as an ordinary erythro- 
cyte count. It is only suitable for patients of blood groups 
A, B or AB. A known volume of blood from a group O 
donor is transfused. After the transfusion a sample of the 
patient’s blood is taken and treated with an appropriate 
blood-grouping serum. This agglutinates the patient’s cells 
but does not affect the group O cells of the donor. The 
agglutinated masses are removed by coarse filtration and the 
remaining cells are counted in the ordinary way. The blood 
volume at the end of the transfusion is given by the formula : 


Final blood volume (cm.*) 


Volume of blood, | ( erythrocyte count ) 
( transfused ) * \of transfused blood 


Count of donor cells in patient’s blood 


Certain precautions needed in using this method are given 
in the papers already quoted. 

The Evans-blue dye method of Gibson & Evans (1937) as 
modified by Harington, Pochin & Squire (1940) consists in 
giving an intravenous injection of 5 cm.* of a 0-24 % solution 
of Evans-blue dye and then taking three samples of venous 
blood at half-hourly intervals. The concentration of dye in 
the serum is estimated colorimetrically and the plasma 
volume calculated by extrapolation backwards of the three 
points on the disappearance curve of the dye. 

The results obtained by these methods are of great interest. 
Twenty-two cases were examined by the CC-Hb method, 
12 of whom were suffering from various forms of chronic 
anemia and 10 from acute anemia due to hemorrhage. In 
all cases low blood volumes were found. 

Five of these chronic cases and one of the acute cases were 
also examined by the CC-DA method and a very close 
correlation between the two estimates was obtained. In no 
case did the difference between the two methods exceed half 
a litre. In four cases the dye method was compared with the 
CC-Hb method and again good correlation was found. 

A comparison of the low blood volumes recorded in the 
present series of cases of chronic anemia and those published 
by Gibson indicate that the lowering is proportional to the 
severity of the anzmia. 

Another interesting observation made in this series of 
patients was that the diastolic blood pressures were rather 
low but the systolic pressures were normal. This compensa- 
tory mechanism might be due to a marked reduction of the 
peripheral capacity of the circulatory bed. If this is the 
body’s response to a low blood volume it might be desirable 
to produce the same effect by drugs in cases of surgical shock. 
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THE DETERMINATION OF THE BLOOD VOLUME IN 
MAN WITH EVANS-BLUE (** T-1824 ”’) 

by L. J.. Davis, Edinburgh Medical Journal, 49, 465-483, 
August 1942 


In the first part of this paper from the Department of Medicine, 
Edinburgh University, the various methods for the determina- 
tion of the blood volume in man and the special advantages 
of the dye method are briefly considered. The author then 
discusses the various factors influencing the results obtained 
with the dye method, including choice of dye, mixing time 
and disappearance-rate of the dye, methods of estimation, 
hematocrit, and gives an excellent review of the relevant 
literature. He concludes that a spurious degree of accuracy 
is often attributed to existing methods of blood-volume de- 
termination, and that the evaluation of a blood-volume 
technique should be based upon its freedom from avoidable 
sources of error, its simplicity in operation, and the constancy 
with which comparatively accurate values can be obtained, 
rather than upon claims to a high degree of absolute accuracy 
involving tedious and time-consuming manipulations which 
may themselves introduce further errors. 

In the second part of the paper the author describes the 
details of a simplified blood-volume technique, the results of 
which are presented. The technical procedure is essentially 
as follows: A sample of control blood is withdrawn from the 
patient and 5 cm.* of a 240 mg. per 100 cm.* solution of the 
blue azo dye ** T-1824”’ are then injected through the same 
needle. Exactly 10 minutes later a test sample of blood is 
withdrawn from the opposite arm. Of this blood, some is 
mixed with anti-coagulant mixture for hematocrit determina- 
tion and the remainder is allowed to clot. The concentra- 
tion of the dye in the test-serum is subsequently estimated by 
means of the “spekker”’ photo-electric absorptiometer, 
serum from the control blood being used as a “ blank.” 
Details are given of a simple and reliable method of preparing 
a control dye-serum solution of known concentration for 
the purpose of checking the readings. 

The results obtained with 1] normal male subjects are 
tabulated, the average total blood volume being 5,071 cm.*, 
the volume per kilogram of body weight being 76-7 cm.*, and 
per metre? of body surface 2,897 cm.* These results and 
their standard deviations are compared with those of 4 pre- 
vious authors. In 5 of the patients the determinations were 
repeated and the differences between the pairs of readings 
were seen to be small (in no case more than 2-7 %). 

The results of blood-volume determination in 10 patients 
suffering from pathological conditions are also given. These 
included 3 cases of severe anemia and 5 cases of poly- 
cythemia vera. In some of these cases the blood-volume 
determinations were repeated after appropriate treatment 
had been instituted. The findings accorded with those of 
previous investigators. 
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THE DETERMINATION OF PLASMA VOLUME BY 
THE EVANS-BLUE METHOD : The Analysis of Hemo- 
lysed Plasma 

by C. J. O. R. Morris, Journal of Physiology, 102, 441-445, 
April 1944 


The procedure developed in the London Hospital for the 
determination of plasma volume by the Evans-blue methoc 
has previously been described (Crooke & Morris, 1942). 
Even very slight hemolysis in the samples of plasma may caus¢ 
an error of about 5 % in the result since, during the extraction 
process, hemoglobin is converted into a pigment (probably 
acid hematin) whose light absorption is in the same spectra! 
region as that of Evans-blue. In conditions in which in- 
formation about the plasma volume may be required it is not 
always possible to obtain specimens of plasma entirely free 
from hemolysis, and a method was therefore sought in which 
this source of error could be eliminated. By an ingenious 
procedure, for details of which the original paper should be 
consulted, an optical method of correction for this error has 
been devised. The practical application of this method to 
plasma-volume determinations is described. 
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OPERATIVE DENTAL SURGERY 


by J. B. Parfitt & W. E. Herbert. Fifth edition. London, Edward 
Arnold & Co., 1944. 408 pages ; 203 illustrations. £1 10s. [£1.5] 


This book first appeared in 1921, being the substance of a course 
of lectures delivered at Guy’s Hospital Dental School. Since that 
time successive editions have reflected the advances made in opera- 
tive dentistry. Perhaps the most important recent development in 
»rosthetic dentistry is the introduction of acrylic resins, both for 
dentures and restorative work, and the authors include a chapter 
dealing with its use.in crowns, bridges and other restorations. 
The remainder of the book has been carefully revised and brought 
up to date; new illustrations and additional references have been 
included. , 

Chapter headings: (i) operative dentistry; (ii) infection and 
cleanliness ; (iii) control of saliva ; (iv) conservative treatment of 
parodontal disease; (v) ionic medication; (vi) the onset and 
erowth of dental caries; (vii) treatment of dental caries; (viii) 
the teeth of children; (ix) conditions of permanence of tooth 
fillings, and general principles of cavity preparation; (x) pain- 
saving in the filling of teeth ; (xi) the filling materials ; (xii) filling 
teeth with gutta-percha ; (xiii) dental cements and their uses ; (xiv) 
the translucent cements; (xv) amalgam; (xvi) cohesive gold ; 
(xvii) non-cohesive gold ; (xviii) gold inlays; (xix) bridges; (xx) 
fused porcelain restorations ; (xxi) pulpless teeth and their treat- 
ment; (xxii) the operation of crowning; (xxiii) acrylic resin 
restorations ; (xxiv) the operation of extraction. 
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BROMPTON HOSPITAL REPORTS 
Volume 12 


London. Published by the Research Department of the Hospital, 
1943. 163 pages. 8s. [£0.4] 


This volume contains a collection of papers recently published 
from the Hospital. Dr. Margaret Macpherson! contributes an 
article on childhood infection and its relation to adolescent and 
adult pulmonary tuberculosis, in which she sums up the extensive 
work carried out by the research department of the Brompton 
Hospital during the past 14 years. A. Tudor Edwards ? gives an 
authoritative survey of the modern treatment of traumatic hemo- 
thorax. There are two illustrated articles by C. Price Thomas and 
W. P. Cleland * on the operation of thoracoplasty for pulmonary 
tuberculosis, which give a full account of the technique and results. 

R. C. Brock * describes the production of aseptic obliterative 
pleurisy by injecting silver nitrate into the pleural cavity. The 
same author, in another paper, discusses the treatment of tubercu- 
lous empyema and supplements his discussion with a most instruc- 
tive analysis of the results of various therapeutic measures. 

Other interesting papers in this volume include one by R. C. 
Wingfield on the control of tuberculous infection, and an original 


contribution by A. F. Foster-Carter® on the anatomy of the 
bronchi. 


‘ {see BMB 282} 2 [see BMB 45] 3 [see BMB 266 & 267] 
‘ [see BMB 44] 5 [see also BMB 245 & 246] 
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INDUSTRIAL MEDICINE 


edited by Sir Humphry Rolleston & Alan A. Moncrieff. London, 
Eyre & Spottiswoode (Publishers) Ltd., 1944. 202 pages. 16s. 
[£0.8] 


_ Eleven of the 18 contributions comprising this symposium on 
industrial medicine have been specially written for it; the re- 
mainder were first published in the Practitioner, December 1942, 
and have been revised before republication. 

The war has brought about a huge increase in the number of 
persons engaged in industry, and this has led inevitably to an 
increase in the incidence of disease directly attributable to indus- 
trial causes. By the foresight of the Minister of Labour, provision 
was made in 1940 for the employment of whole-time medical 
officers and nurses in factories large enough to warrant them ; 
part-time medical officers are employed in smaller establishments. 
This closer association of the practitioner with the factory is 
certain to continue after the war, and such contact with “ occu- 
pational medicine’ on the part of the general practitioner will 
inevitably benefit both the employer and the employee. 

Chis symposium will serve as an excellent introduction for the 
general practitioner desiring to acquaint himself with the com- 
moner industrial diseases and with problems of general hygiene 
and administration. It contains the following contributions : 
(i) introduction: industrial medicine and the general practitioner 
(Sir David Munro) ; (ii) industrial poisons (H. M. Vernon) ; (iii) 
industrial dermatoses ; diagnosis and treatment (A. D. K. Peters) ; 
(iv) chest disease in industry (A. J. Amor) ; (v) miners’ nystagmus 
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(W. J. W. Ferguson) ; (vi) toxic anemia (Ethel Browning); (vii) 
the treatment of the injured workman (W. Gissane) ; (viii) back- 
strain (F. W. Holdsworth); (ix) neuroses in industry (E. H. 
Capel) ; (x) malingering (D. C. Norris) ; (xi) nutritional problems 
related to industrial workers (H. A. Krebs); (xii) adolescents in 
industry (Sir Henry Bashford) ; (xiii) fatigue and boredom (May 
Smith) ; (xiv) lighting problems (E. W. Murray); (xv) ventilation 
and heating (T. Bedford); (xvi) welfare services (R. R. Hyde); 
(xvii) the works ambulance room (P. Pringle) ; (xviii) factory law 
in relation to health and welfare (A. I. G. McLaughlin). 
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VARICOSE VEINS, H4MORRHOIDS, AND OTHER 
CONDITIONS 


Their Treatment by Injection 
by R. Rowden Foote. London, H. K. Lewis & Co. Ltd., 1944. 
119 pages; 54 illustrations. 12s. 6d. [£0.625] 


At the time of its introduction, the injection treatment of varicose 
veins was welcomed as a useful new method of alleviating this 
condition, but sufficient data have now been published to show 
that a high recurrence rate must be expected. This finding has 
led many to abandon injection therapy in favour of conservative 
treatment or high ligation. The author of this monograph, who 
is physician in charge of the Injection Clinic, Royal Waterloo 
Hospital, considers that too many cases are at present treated 
operatively, and that many require treatment by injection only. 
He discusses both aspects of this question and gives a full account 
of the ztiology of varicose veins and of their treatment by injection 
and operation. In addition, the injection treatment of hemorr- 
hoids, hydrocele, hernia and other conditions is described. This 
book, which is well illustrated, provides a good picture of injection 
therapy at the present time. 
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RECENT ADVANCES IN ANAESTHESIA AND 
ANALGESIA 
(Including Oxygen Therapy) 
by C. Langton Hewer. 5th edition. London, J. & A. Churchill, 
1944. 343 pages ; 141 illustrations. 18s. [£0.9] 
A new volume or new edition in the Recent Advances series, to 
which this book is an outstanding contribution, is almost always an 


event of some importance. Although the fourth edition appeared 
in 1943, sufficient new work has been reported to make possible 


. this new edition. Besides an account of modern anesthesia and 


analgesia, it gives new information on anesthesia for thymectomy, 
general analgesia with ethyl chloride and trichlorethylene, intra- 
venous general analgesia with procaine, improved apparatus for 
controlled respiration, pethidine analgesia in obstetrics, pressure 
infiltrators, fractional caudal block, suction from oxygen cylinders, 
etc. There is an additional chapter on anesthetic charts and 
records. Each chapter includes a useful list of references for 
further reading ; there is room for improvement in the method of 
presentation of these references. 

Chapter headings: (i) theoretical aspects of inhalational anes- 
thesia ; (ii) premedication ; (iii) nitrous oxide and the hydrocarbon 
gases ; (iv) carbon dioxide and helium ; (v) modern apparatus for 
the administration of the “* gas” anesthetics ; (vi) recent work on 
the ethers ; (vii) the halogen-containing anesthetics ; (viii) recent 
developments in endotracheal anesthesia ; (ix) the explosion risk 
in anesthesia; (x) intravenous anesthesia and analgesia; (xi) 
general aspects of local analgesia ; (xii) drugs used in local anal- 
gesia ; (xiii) recent advances in the technique of local analgesia ; 
(xiv) the present position of spinal analgesia ; (xv) collapse dnd 
resuscitation ; (xvi) anesthesia and analgesia for neuro-surgery ; 
(xvii) anesthesia and analgesia for dental surgery; (xviii) anzs- 
thesia and analgesia for endoscopy, for nasal and oral surgery, for 
war wounds involving the mouth, and for operations upon the 
pharynx and larynx; use of suction; (xix) anesthesia and 
analgesia for thyroid and thymic surgery; (xx) anzsthesia and 
analgesia fog thoracic surgery ; (xxi) anesthesia and analgesia for 
abdominal surgery ; (xxii) anesthesia and analgesia in obstetrics— 
resuscitation of the new-born ; (xxiii) anesthetic sequele ; (xxiv) 
psychological aspects of anesthesia and analgesia; (xxv) oxygen 
therapy ; (xxvi) anesthetic charts and records. 
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ECONOMY IN THE USE OF DRUGS IN WAR-TIME 


Medical Research Council War Memorandum No. 3. Revised 
second edition. With an Appendix on Economy in the Use of 


Bactericides. London, H.M. Stationery Office, 1944. 16 pages. 
3d. [£0.0125] 


The first edition of this Memorandum, issued in March 1941, 
expressed the considered opinions of the Therapeutic Requirements 





Committee, which was appointed in September 1939 by the Medical 
Research Council in consultation with the Ministry of Health. 
The object of the publication was to give to those concerned with 
the supply of drugs an indication of the relative therapeutic im- 
portance of the drugs in ordinary use, and to members of the medical 
profession some information regarding the availability in war- 
time of the materials which they were accustomed to prescribe. 

In preparing the first edition, the scope was extended, after 
consultation with the Ministry of Agriculture and Fisheries, to 
include veterinary applications of drugs. 

In November 1941 the First Supplement to this Memorandum 
was issued, in order to bring the recommendations up to date. In 
April 1942 a Memorandum on Economy in the Use of Bacteri- 
cides, prepared by the Therapeutic Requirements Committee, was 
issued by the Medical Research Council to the medical and pharma- 
ceutical press. 

Since the publication of the first edition of the present Memor- 
andum, effect has been given to its recommendations, by means 
of Addenda to the British Pharmacopeia 1932, Supplements to 
the British Pharmaceutical Codex, and the National War Formu- 
lary. A new edition is now considered advisable, in consequence 
of changes in the supply position of many drugs, the introduction 
of new remedies, and increased knowledge of drugs as the result 
of war-time experience. 


482/72 
REGIONAL ANALGESIA 


by H. W. L. Molesworth. London, H. K. Lewis & Co. Ltd., 
1944. 90 pages ; 42 illustrations. §s. 6d. [£0.425] 


The author of this book has had njuch experience in the use of 
regional analgesia, and he discusses fully the advantages and dis- 
advantages, the indications and contra-indications for this form 
of anesthesia. While not to be regarded as a textbook on the 
subject, this little volume contains much practical information and 
many useful illustrations. 

Chapter headings : (i) general principles ; (ii) methods of regional 
analgesia; (iii) the upper extremity; (iv) the lower extremity ; 
(v) the head and neck ; (vi) the thorax ; (vii) the abdomen ; (viii) 
spinal analgesia. 
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REPORT OF INTER-DEPARTMENTAL COMMITTEE ON 
MEDICAL SCHOOLS 


published by the Ministry of Health and the Department of Health for 
Scotland. London, H.M. Stationery Office, 1944. 312 pages. 
4s. 6d. [£0.225] 


To meet the requirements of the proposed National Health 
Service, fundamental changes will be necessary in the methods of 
recruitment and training of future doctors. This was foreseen by 
the appointment of the Inter-departmental Committee on Medical 
Schools, under the chairmanship of Sir William Goodenough. 
The Ministry of Health and the Department of Health for Scotland 
have now published the findings of this committee (the ‘* Good- 
enough Report ”’). 

The principal recommendations of the committee are: (i) 
drastic overhaul of undergraduate training: more attention to be 
paid to social medicine, the promotion of health, and the prevention 
—as well as cure—of disease, to children’s health and to mental 
health ; (ii) co-education in all medical schools, and sex equality 
in hospital appointments ; (iii) greatly increased Exchequer grants 
for medical education and research, and more financial help for 
students; (iv) reform of examination system; (v) compulsory 
hospital appointments after qualification and before entry into 
independent practice ; (vi) changes in the policies and organization 
of medical schools and teaching hospitals; more whole-time 
teachers, and salaries for part-time teachers ; (vii) a comprehensive 
system for the training of specialists ; (viii) development in London 
of a world centre for post-graduate medical education and research ; 
(ix) linking of all major hospitals with teaching centres. 

The proposed changes will take some time to become fully 
effective. An increased number of teachers and additional ac- 
commodation and equipment will be necessary. The training of 
students can be conducted only under the zgis of a university and 
in institutions that conform to university standards. For this 
reason the committee suggests the abolition of 4 medical schools 
which it feels cannot adequately meet the needs of modern medical 
education. The unit of organization for undergraduate medical 
education should be a medical teaching centre consisting of a 
university medical school with a group of teaching hospitals in as 
close proximity as possible to it, and such clinics of the health 
service of the district as should be used for teaching purposes. 
While the governing body of each constituent of a teaching centre 
should retain full authority in its own field of responsibility, the 
policy, administration and activities of each institutién should be 
so interrelated with the other constituents as to provide a single 
unit in the field of medical education and research. 

More whole-time appointments to the teaching staff and the 
payment of salaries to clinical teachers are among changes pro- 


At present there is great inequality in the distribution of medical 
schools, with a maximum concentration in central London. It 
is suggested that Charing Cross, St. George’s, Middlesex, and the 
Royal Free hospitals (and their respective medical schools) should 
all consider moving to sites further from the centre of London. 
As far as the establishment of new medical schools is concerned, 
the committee concludes that “the financial resources and the 
suitably qualified teachers likely to be available will be wholly 
needed for a long time for the development of existing schools to 
their full capacity.” 


Before the establishment of a new school “ there must first be 
proof of a national need for another school. . . . The aim should 
be to secure better facilities for the existing schools and to improve 
and develop the exceptional facilities of London for post-graduate 
medical education.” 

The kind of post-graduate training and experience required by 
intending specialists and the means whereby it can be obtained 
have been examined by the committee as questions of great im- 
portance, both in the operation of the health service and in the 
sphere of medical education. On the assumption that the qualifica- 
tions and standards of specialists are determined by some central 
machinery and that the primary requisite will be approved post- 
graduate training and experience extending over not less than 
4-5 years after registration, the committee makes various sugges- 
tions, including the following: (i) that, while holding hospital 
appointments, the intending specialist should be regarded as a 
trainee and be given adequate time for reading, reflection and 
research ; he must not be over-burdened with routine work and 
he must be adequately remunerated ; (ii) usually, before he begins 
to specialize, he should have at least six months’ resident clinical 
experience of general medicine or surgery ; (iii) every trainee should 
have the opportunity to devote himself for a period to the extension 
of his scientific knowledge by laboratory work and study, and 
provision should be made, by such means as travelling fellowships 
for trainees, to obtain the benefit of working for a time in suitable 
hospitals and medical schools abroad. Post-graduate study should 
be a regular and recognized feature of general practice. 

A scheme is outlined for the development of the exceptional 
resources of London for the post-graduate education of medical 
practitioners from all parts of the world. This scheme involves 
the reconstitution of the British Postgraduate Medical School on a 
federal basis embracing a comprehensive range of post-graduate 
institutes in all branches of medicine. 

Young research workers should mainly recruit themselves, and 
when a research worker has proved his ability and has chosen 
research as a career, he should be given reasonable security in this 
career. Public grants to medical schools and teaching hospitals 
must include basic research grants ; extra grants will also be needed 
for the support of special investigations. 

One of the most important recommendations is that each 
student, after passing his qualifying examination, shall complet 
a 12 months’ period of hospital appointments before being ad 
mitted to the Medical Register and allowed to enter independent 
practice. 

In the past, insufficient attention has been paid to social medicine. 
* A new orientation of medical education, a big expansion of the 
social work of teaching hospitals and radical changes in the 
outlook and methods of most of the teachers” are necessary if 
students are to be fitted to become health advisers and members 
of a national health service. Improvements are also necessary in 
the teaching of child-welfare work, and “in many schools the 
experience which students gain of maternity work falls far short 
of what is necessary.” Training in psychiatry, also, has failed to 
keep pace with the growing realization of the important place 
which the subject should occupy; an adequate department of 
psychiatry is essential in each medical centre. 

** Unsuitability for a medical career should be the sole barrier 
to admission to a medical school.’ Co-education has proved 
successful in all medical schools outside London and it should 
become the practice in every medical school. It is recommended 
that the payment to any school of a government grant should be 
conditional upon the school admitting a reasonable proportion of 
women students; all hospital appointments of qualified practi- 
tioners should be filled by open competition and sex should not 
be a bar to appointment. Grants to medical students should 
compare more favourably than at present with grants to students 
in other faculties. Such grants should be adequate in amount 
and should extend over the whole of the period of training. Ar- 
rangements for scholarships and grants need simplification, and 
medical schools should have larger funds at their disposal to he!p 
students and to encourage recruits. 

It is estimated that the supply of doctors necessary in civiliao 
practice in Britain is within the capacity of existing schools pro- 
vided that those schools which are below an economic size are 
expanded ; it is considered that a school of normal size is one ab 
to admit 100 students a year. 

The committee estimates that, including the outlay of teachii 
hospitals on facilities for teaching and research, the total of capit: 
expenditure that should be incurred may, within ten years, amou" 
to £10,000,000 at pre-war costs. In addition, the amount of re 
current grants will have to be increased yearly from £700,000 
year, the approximate amount before the war, until within te 
years the amount reaches between £3,000,000 and £4,000,000 
year at pre-war values. At this level recurrent grants would repre 
sent about 2 % of the estimated cost in the first year of the National 
Health Service. 

The report, which is unanimous, is signed by Sir William Good- 
enough, Sir John Stopford, Professor T. R. Elliott, Dr. A. M. 4. 
Gray, Professor J. Hendry, Professor A. V. Hill, Sir Wilson Jameson, 
Professor J. R. Learmonth, Sir Ernest Pooley and Dr. Janet 
Vaughan. 
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482/74 
COMMON SKIN DISEASES 


by A. C. Roxburgh. Seventh edition. London, H. K. Lewis & Co., 
Ltd., 1944. 454 pages; 192 illustrations. 18s. [£0.9] 


Seven editions of this book have appeared in 12 years, and this 
latest edition maintains the high standard, both of text and illus- 
trations, set by its predecessors. The book gives a short account 
of the common dermatoses and their treatment. The most im- 
portant changes made in the new edition are in the section on 
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industrial dermatitis, which has been expanded on account of its 
increasing prevalence, and in the chapter on the avitaminoses, which 
has been rewritten. The section on scabies takes account of the 
important work done on this condition since the war. Two 
addenda deal with (i) immersion foot, a condition which has 
become increasingly prevalent during the last few years and one 
on which much has been written ; and (ii) the results of the use of 
penicillin in dermatology. The author has already recorded his 
experiences with penicillin and considers that it will prove of 
especial value in the treatment of certain staphylococcal and 
streptococcal infections of the skin and in the control of sycosis. 

Chapter headings: (i) general zxtiology and pathology; (ii) 
signs, symptoms and general diagnosis; (iii) general treatment ; 
(iv) congenital affections of the skin; (v) skin affections due to 
physical causes; (vi) dermatitis due to chemical causes; (vii) 
drug eruptions; (viii) diseases due to animal parasites; (ix) 
diseases due to vegetable parasites ; (x) diseases due to filterable 
viruses ; (xi) syphilis ; (xii) diseases due to obstruction of vessels ; 
(xiii) meurodermatoses; (xiv) toxic eruptions; (xv) eczema, 
Besnier’s prurigo, cheiropompholyx ; (xvi) psoriasis and pityriasis 
rubra; (xvii) lichen planus; (xviii) diseases of hair and nails ; 
(xix) diseases of sebaceous and sweat glands ; (xx) tumours; (xxi) 
atrophy and sclerosis; (xxii) vesicular and bullous eruptions ; 
(xxii) the erythrodermias ; (xxiv) avitaminoses. 


482/75 
REPORT ON THE INCIDENCE OF RICKETS IN WAR-TIME 


by the British Pediatric Association. Ministry of Health : Reports 
on Public Health and Medical Subjects, No. 92. London, H.M. 
Stationery Office, 1944. 36 pages. 9d. [£0.0375] 


At the invitation and with the co-operation of the Ministry of 
Health, the British Pediatric Association undertook a combined 
clinical and radiological examination of 5,283 children between 
the ages of 3 months and 18 months in 23 centres in Britain, 
te ascertain whether or not there was any war-time change in the 
incidence of rickets. Positive radiological evidence of rickets was 
reported in 106; from these figures it is shown that the rate of 
incidence of rickets diagnosed radiologically was 24% before 6 
months of age, 4% during the first year of life, and negligible over 
this age. 

The clinical diagnosis of the condition varied in different areas 
from nil to 61%; only a small proportion of clinically positive 
cases was confirmed radiologically. Most observers agree that 
severe rickets with deforming bone changes has almost disappeared 
from Britain, and with this disappearance the clinical conception 
of rickets must undergo some modification. A disturbance of 
calcification demonstrable radiologically but not clinically may 
need a new terminology. Among radiologically negative children 
814 °% were breast fed, whilst among radiologically positive children 
69%, were breast fed. These findings confirm the fact that breast 
feeding alone, although important in the prevention of morbidity 
and mortality, cannot be relied upon to prevent the occurrence of 
rickets. Nevertheless, rickets is more likely to appear in arti- 
ficially-fed than in breast-fed babies. 

It is shown that, of children free from rickets on radiological 
examination, 854 % had received cod-liver oil or other vitamin D 
preparation, whereas the figure for the radiologically positive 
children was only 73 %. 

The report concludes that comparison with previous surveys 
alfords no evidence of any war-time increase in radiological 
rickets. Nevertheless, certain cases in the groups examined did 
show an incidence which still gives scope for better prophylactic 
measures, Of which the Government’s national “‘ cod-liver oil ” 
compound is an important one. The report calls attention to the 
difficulties associated with the early diagnosis of rickets and the 
present-day position of the nutritional problem of adequate calci- 
fication of bone in the active growing child. 


482 76 
DEPARTMENT OF HEALTH FOR SCOTLAND 
Summary Report for the Year ended 30th June, 1944 
Edinburgh, H.M. Stationery Office, 1944. 23 pages. 4d. [£0.016] 


This report shows that, in spite of war-time conditions, the 
general standard of health in Scotland is being maintained. Al- 
though there is a slight rise in the infant mortality rate, the still- 
birth and maternal mortality rates are the lowest yet recorded. 
Notifications of new case of pulmonary tuberculosis continued to 
increase, and are now more than 50 % above the figure for 1938 ; 
this may be due in some measure to mass miniature radiography 
and other improved diagnostic facilities. 

_ Among infectious diseases there was a small decrease in venereal 

disease, although the number of new cases continues to cause con- 
cern. There is a striking decrease in the figures for diphtheria, 
no doubt due to immunization of the child population. Recently 
there has been a tendency for the proportion of immunized children 
to fall, and it is proposed to launch another campaign to encourage 
immunization. 
._ The health of school children is being maintained and, in some 
imstances, improved. The Miners’ Centre established in 1943 for 
the rehabilitation of disabled miners has already demonstrated its 
value. Progress is reported in the development of plans for post- 
war health services and for an attack on the serious problems of 
unsatisfactory housing. 

The authorities realize that the successful operation of modern 
measures for improving the health of the nation depend on the 
co-operation of individual citizens; for this reason the Scottish 
Council for Health Education, constituted in 1943, must in time 
be of great value in promoting and encouraging health education. 
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A STUDY OF VARIATIONS IN OUTPUT 


by S. Wyatt (assisted by R. Marriott, W. M. Dawson, D. E. R. Hughes 
& F. G. L. Stock). Emergency Report No. 5 of the Industrial Health 
Research Board, Medical Research Council. London, H.M. Stationery 
Office, 1944. 16 pages. 4d. [£0.016] 


Investigations were made on representative groups of about 200 
workers in each of several factories engaged on war production, 
with a view to ascertaining the effect of a reduction in working 
hours upon output. The reduction was small (from about 54 
to 51 hours per week) but this relaxation of working time was 
followed by an increase of 3 °% in the output per hour during the 
first and second four-week periods after the change, rising to 6% 
in the next four weeks. The general trend was for weekly output 
to be higher with the shorter working day. Changes in output 
often depended, however, on other factors than the effect of shorter 
hours, i.e. changes in the type or design of product, mechanical 
difficulties and machine breakdowns, variations in quantity and 
quality of the material used, working conditions, changes in type 
and layout of machines. 

While it is shown that a shortened working week may be expected 
to be followed by increased output and decreased absenteeism, 
changes in the design of machines, of the lay-out of work and of 
the form or type of product are particularly important factors 
influencing output. ‘* Machines should be made for men: not 
men forcibly adapted to machines. Such alterations of design, 
to produce all round favourable effects, must be so shaped that 
the demand on the individual worker does not diverge significantly 
from what may be reasonably expected from the average abilities 
of the working group.” 


482/78 


THE TRAINING OF THE NURSERY NURSE 


Interim Report of the National Council for Maternity and Child Welfare 
published by the National Society of Children’s Nurseries, 117 Picca- 
dilly, London, W. 1. 19 pages 


At the request of the National Council for Maternity and Child 
Welfare, a group committee was formed by the National Society of 
Children’s Nurseries to report on the training of nursery nurses. 
The interim report of this committee includes the following recom- 
mendations: (i) prospects and conditions of service for nursery 
nurse students should be set out and made public, and the co- 
operation of headmistresses should be secured to ensure the enlist- 
ment of suitable candidates ; (ii) the minimum age of admission 
for nursery training should be 16; (iii) candidates should have 
received a secondary-school education or provision should be 
made for suitable elementary school-girl candidates to receive 
further general education; (iv) periodical medical examination 
and careful watch and record of the nursery student’s health is 
essential ; (v) the maximum hours of work should be 96 a fort- 
night with a minimum of 4 weeks’ holiday per annum ; (vi) ade- 
quate recreational facilities should be provided ; (vii) the training 
course should be for 2 years, including a 3 months’ probationary 
period ; (viii) the curriculum should cover an elementary study 
of everything concerned with the physical and mental development 
of the child, together with simple ailments and first aid, and instruc- 
tion in domestic subjects; (ix) in addition to the training staff 
working in the nursery, the services of specialist lecturers (doctors, 
health visitors, child psychologists, etc.) should be available ; (x) 
nurseries wishing to give training should be subject to initial and 
periodic inspection by properly qualified inspectors. The report 
also recommends that all students should be required to sit for 
both practical and theoretical examinations and that there should 
be one national examining board to award a diploma to successful 
candidates ; such a diploma should qualify for the post of (a) 
staff nurse in a nursery, (b) children’s nurse in private households, 
and it should be considered as a basis for further training for higher 
posts in children’s nurseries, hospital nursing, nursery school 
teaching, social welfare work, etc. 


482/79 
VITAL STATISTICS IN THE TROPICS 


by P. Granville Edge. Foreword by M. Greenwood. London, 
Bailliére, Tindall & Cox, 1944. 188 pages. 12s. 6d. [£0.625] 


*“* Thus Dr. B. has, for our instruction, imitated on a small scale the vast 
experiment which is constantly going on, and destroys thousands of men, 
women and children all over England. . . . More than two millions of people 
live in London over sewers and cesspools. . . . Will the London Boards of 
Works stop the experiment? Are they, like Dr. B. convinced and satisfied ? 
Will they bring their common sense to bear on this question? . . . The sweet 
odours that enter the country are taxed ; and every one has witnessed the ad- 
mirable zeal of Her Majesty’s customs’ officers in their search for Eau de Cologne. 
If a tax could be levied upon the odours of another description, bearing some 
proportion to the evil they do, it would be much more productive.” 

Statisticians excepted, few people would accept the view that 
statistical literature is ever light, easy and interesting reading. 
And even amongst statisticians of the modern schools, few would 
guess correctly the source of the above quotation to be the annual 
reports of the Registrar-General for England and Wales. Yet it 
will be found on pp. xix and xx of his report for 1858 and, selected 
at random by the reviewer, typifies the style of many of the reports 
in the period 1856 to 1875. The present-day civil servant, circum- 
scribed by sub-committees appointed by committees of the Joint 
Conferences on this and that, would find some difficulty in obtaining 
sanction for publication, if he presented his report in such terms 
as those quoted. Nowadays, partly owing to the growth of a 
specialised technique, statistical reports have acquired a language 


















































































of their own, and couched in stereotyped and cautious terms, are 
not easy reading for the man in the street. 

From the point of view of both popular and statistical appeal 
Major Edge is fortunate in his subject, in that he deals with peoples 
and places far more primitive than was our own land at the time 
when Registrar-General Graham was advocating the abolition of 
London cesspools as a means of lowering the prevailing high 
mortality rates. The only thing uninteresting about his book is 
the title. It would better have been termed “* The romance of the 
tropics as expressed in vital statistics.” 

The general arrangement is readily appreciated. Under every 
heading—numbering of the population, systems of birth and death 
registration, or the collection of other statistical information— 
the author discusses first, methods in countries which have had long 
experience of such systems. Their evolution is briefly traced, 
and the uses to which the information demanded of the citizen 
is put, for his own advantage, are clearly demonstrated. From 
this aspect alone, the book may well be read not only by colonial 
medical officers of health for whom it is obviously primarily in- 
tended, but also by the general public, who will be cheered to find 
that the numerous forms they fill in, often have a definite advantage 
for mankind. 

Next he demonstrates the futility of attempting to impose the 
same methods of census-taking and registration on indigenous 
populations, and the fallacies which may appear in the results of 
these methods are persisted in against native prejudices, It is in 
so doing that he takes the reader with him to the less trod corners 
of the earth—Borneo, Malaya, Nigeria, the Andaman Isles—to 
name only four—and presents the collection of vital statistics 
more in the guise of books on travel. Of the difficulties of ob- 
taining records of plural births he. writes : 

** The Wabugwe tribe of Tanganyika also believed in the ill luck surrounding 
twins, and were accustomed to expose such infants to die in the bush. But 
—- enough, a neighbouring tribe, the Wambulu, had no such prejudices, 
and as the birth rate of this tribe was low, they would freely adopt abandoned 
children ; so the custom had developed under which Wabugwe twins would 


be exposed on the borders of the Wambulu territory, where they were taken by 
this tribe and brought up as their own.”’ 


In addition he supplies constructive suggestions as to how these 
many difficulties, by studying native customs, may be to some 
extent overcome. For example: 

**In the post-natal period curious customs and practices are sufficient in 
number and variety to remind the observant stranger of the presence in the 
community of newly-born children. These evidences are seen in the food tabus 
of nursing mothers, the wearing of special a bandages, and special 
ornaments, the smearing of bodies with earth, oil, etc. and the special signs of 
recent motherhood which provide exemption from tribal duties involving 
heavy labour.” 

Entertained so hugely, the reader will be in the mood merely 
to smile at certain inconsistences as evidencing the author’s en- 
thusiasm. Throughout each chapter he stresses the importance 
of proceeding slowly in the introduction of new schemes of regis- 
tration, and the care needed to avoid arousing the resentment of 
the natives by demanding information relating to their tribal life. 
Yet he suggests : 

‘* wherever possible some or all of the following facts should be recorded when- 

ever the birth of a child is registered—race, tribe, colour, age at marriage, 
duration of marriage, occupation, religion, number “of children (a) born alive 
and living (6) born alive but dead, (c) still-born ; and whether the newly-born 
child was the mother’s first-born, or otherwise (2nd, 3rd etc.).” 
When it is remembered that although birth registration has been 
compulsory in England for over a century, figures relating to 
still-births have been available only since 1931; and that it was 
only in the face of a good deal of resentment by the natives of 
England that it was made compulsory in 1939 to supply information 
regarding the age of the mother and the number of previous 
children when registering a birth, the anomaly is striking. 

A foreword by Professor Major Greenwood praises the book, 
and may be of use in correcting any impression some readers 
may form that the collection and tabulation of data and the calcu- 
lation of simple birth and death rates are all that is needed in the 
compilation of a statistical report. 


Archives of Disease in Childhood 
19 : June 1944 


‘The incidence of rickets in war-time. (British Pediatric Association) 43-67 

The incidence of rickets in children attending hospitals in Bristol, from Septem- 
ber 1938 to May 1941. (B. D. Corner) 68-86 

Observations on tuberculous meningitis. (J. McMurray) 87-92 

An analysis of the fate of premature babies in Warwickshire for 1942 and 1943. 
(C. F. Brockington) 93-95 


Biochemical Journal 
38 : 1944 
PARTIAL INDEX 


Iodometric and colorimetric methods for the estimation of calcium in serum 
based on the use of an improved permanganate solution. (J. A. de Loureiro 
& G. J. Janz) 16-19 

— fat. 1. Component fatty acids. (T. P. Hilditch & M. L. Meara) 

The * ~ cyclization * of vitamin A and allied compounds. (E. G. E. Hawkins 

Hunter) 34-37 

Tine nucleic acids. 1. Ribonucleic acids and nucleotides in embryonic and 

adult tissue. (J. N. Davidson & C. Waymouth) 39-50 
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482/80 


THE SURGERY OF ABDOMINAL TRAUMA 


by Geoffrey E. Parker. London, J. & A. Churchill Ltd., 1944. 
120 pages ; 10 illustrations. 10s. 6d. [£0.525] 


The reports of 94 cases of abdominal and abdomino-thoracic 
wounds seen and treated by the author during the Italian and 
Tunisian campaigns form the basis of this work. As the preface 
points out, problems are encountered on the battlefield which, 
apart from accidents on the road and in the factory, are withou! 
parallel in peace-time surgery. The book has therefore bee: 
written to assist surgeons who, although experienced in genera! 
surgery, are about to undertake military surgical work, and als: 
for those practising surgery in industrial areas. The author doe 
not consider that there is such a thing as the clinical diagnosis 0: 

n “ absolutely hopeless abdominal injury”; such cases shoul! 
always be given the chance that operation provides. He also 
stresses the view, widely held, that the time interval from woundin: 
until the patient stops moving must be cut down to a minimum b; 
taking the surgeon as near to the line as possible; the perio: 
required for rest, resuscitation, etc., before the optimum level is 
reached, varies between half an hour and six hours or longe: 
The quicker the patient is brought to the operability level, thé 
better his chances of survival. 

This is a useful little book, worthy of the attention of surgeon, 
serving with the Armed Forces. Chapter headings: (i) diagnosi 
of abdominal injury; (ii) pre-operative treatment and resuscita- 
tion ; (iii) general operative considerations ; (iv) technique of the 
repair of abdominal viscera ; (v) statistics ; (vi) case notes ; (vii) 
post-operative treatment and its principles. 


482/81 
NOTABLE NAMES IN MEDICINE AND SURGERY 


by Hamilton Bailey & W. J. Bishop. London, H. K. Lewis & Co. Ltd., 
1944. 202 pages; 142 illustrations. 15s. [£0.75] 


For those who prefer to take their history of medicine in smail 
doses, this is an admirable book, as valuable to nurses and other 
medical auxiliaries as to doctors themselves. There is something 
interesting on every page. Several thousand proper names exist 
in medical terminology, and while we are familiar with “* Unna’s 
paste” and “ Koplik’s spots,” with “* Méniére’s disease”? and 
‘“* Trendelenburg’s position,” few of us know much about the men 
who have been thus eponymized. A well-known surgeon has 
collaborated with the sub-librarian of the Royal Society of Medicine 
in the production of the book, which consists of brief sketches of 
the lives and work of 83 men and women who have made notabie 
contributions to medicine and whose names are perpetuated in 
medical terminology. A portrait is included with each sketch and 
the book is interspersed with many other interesting illustrations. 
The book will serve as an excellent stimulant to a further interest in 
the study of the history of medicine. 


482/82 
MODERN TREATMENT YEAR BOOK 1944 


A Year Book of Diagnosis and Treatment for the General Practitioner 
edited by C. P. G. Wakeley. London, Medical Press & Circular, 
1944. 300 pages ; 17 plates, 15 illustrations. 15s. [£0.75] 


This volume, the tenth in the series, comprises 42 articles, con- 
tributed by well-known authorities in Britain. The first 21 articles 
deal with a variety of subjects in medicine, surgery, gynzcoloxy 
and obstetrics, while the remaining contributions discuss modern 
methods of treatment of diseases and injuries associated with 
war. The aim of this volume is to provide a concise account of 
recent progress in treatment and it is especially suitable for the 
doctor in the Armed Forces and the busy general practitioner. 








The ‘ activation ’ of phosphatase. (G. E. Delory & E. J. King) 50-53 
Serum gonadotrophin. 2. a "Purification of the active material. 
‘on & I. W. Rowlands) 
A method for the assay of penicilli “4 ON. G . Heatley) 61-65 
The metabolism of 2:4:6-trinitrotoluene (a T. N.T.). (H. 4 Channon, G. T. 
Mills & R. T. Williams) 70-85 
Studies on cholinesterase. 4. Purification of pseudo-cholinesterase from horse 
serum. (F. Strelitz) 86-88 
bs analysis of hair keratin. 
human hair. 3. Isolation of proline from human hair. (J. 
& C. C. Lucas) 88-97 
Biochemical characterization of the actions of chemotherapeutic agents. 1. 
Measurement of growth of streptococcal cultures through their gascous 
metabolism, and the effects of pantothenate and pantoyltaurine upon the 
metabolism and growth. (H. MclIlwain) 97-105 
Synthesis of vitamin C in stored apples. (C. West & S. S. Zilva) we vt 
Metabolism of steroids. 4. Ketonic acids derived from cholic acid. (G.A 
Haslewood) 108-111 
A growth factor for C. diphtheriae present in liver. (F. W. Chattaway, F. C. 
Happold & M. Sandford) 111-115 
A -_ Fay mom component and simplified method for the estimation of sulphanil- 
(F. L. Rose & H. G. L. Bevan) 116 
— on oe a yd of increasing calcium absorption with proteia 
erivatives. eal & H. Lehmann) 117-119 
= con of iain. Ss 7 
availability of e-acetyl-d-lysine 
Neuberger & F. Sanger) 125-129 


2. The dicarboxylic and basic amino-acids of 
M. R. Beveridge 


(A. Neuberger & F. Sanger) 119-125 
e-methyl-di-lysine for growth. (A- 
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British Journal of Dermatology and Syphilis 
56: May-June 1944 


The reticuloses. (W.N. Goldsmith) 107-128 
Lymphadenoma : its etiology, and its skin lesions. (E. C. Warner) 129-135 


British Journal of Experimental Pathology 
25: April 1944 


Observations on the bactericidal and bacteriostatic actions of p-aminobenzene- 
sulphonamide and p-hy laminobenzenesulphonamide, with special 
reference to their suppression by p-aminobenzoic acid. (J. W. McLeod, A. 
Mayr-Harting & N. Walker) 27-37 : f 

The effect of cell growth-promoting tissue extracts on the healing of experi- 
mental cutaneous wounds in rats. I. Local application. (E. Auerbach & 
L. Doljanski) 38-45 : p ; AG 

Effects of South Wales anthracite coal and of precipitated amorphous silica 
upon the lungs of mice. (J. A. Campbell) 46-55 

Experiments on the inhibitor occurring in Rous No. 1 sarcomas. (J. G. Carr) 


56-62 ‘ 
The action of sulphonamides against Treponema recurrentis. (F. Hawking) 63-67 
The liberation of virus, together with materials that inhibit its precipitation 
with antiserum, from the solid leaf residues of tomato plants suffering from 
bushy stunt. (F. C. Bawden & N. W. Pirie) 68-80 


British Journal of Ophthalmology 
28 : August 1944 


The value of penicillin in the treatment of superficial infections of the eyes and 
lid margins. (T. Crawford & E. F. King) 373-383 , 

The incidence of eye disease in the Australian Imperial Forces, Middle East. 
(J. B. Hamilton) 383-393 

Ocular neurosis. (A. M. G. Campbell & A. G. Cross) 394-402 

Operations on one hundred cases of convergent concomitant squint. (S. H. 
Faulkner, E. Scully & E. E. Carter) 403-407 ; 

A simplified external dacryocystorhinostomy. (J. L. D. Williams & B. G. Hill) 
407-410 

A case of corpora nigra with anterior synechia. (R. Crawford) 410-412 | 

Unilateral membranous conjunctivitis, with complete cast. (J. F. Galpine & 
D. R. Campbell) 412-414 


British Journal of Radiology 
17 : August 1944 


Team work in the treatment of cancer. (H. S. Souttar) 229-234 

The volume localisation of deep-seated tumours by means of tomography. 
(E. M. Ungar, G. Spiegler & D. W. Smithers) 235-238 

Radiographic abnormalities of stomach and colon in mental defectives. (W. E. 
Snell) 239-240 

‘The future of radiology in obstetrics. (J. B. Hartley) 241-246 

Some — on dental changes in possible riboflavin deficiency. (J. A. 
Ross) 247 

The calculation of dosage rate in rectangular fields. (F. Bush) 248-250 

Radiological observations and the description of a cardiac pouch in carcinoma 
of the cardiac end of the stomach. (A. Elkeles) 251-254 

Further notes on the structure and function of the intervertebral disc. (G. 
Doel) 255-256 

‘* Stress ” fracture of bone. (D. R. Bertram) 257-258 

Precise pelvimetry. (W.H. Hastings) 259-260 


17 : September 1944 


Sylvanus Thompson Memorial Lecture. (S. Russ) 261-264 

Some problems of appendix radiology. (A. M. Rackow) 265-270 

The effect of ionizing radiations on the broad bean root. Part VI. (L. H. 
Gray & J. Read) 271-273 

A particular type of tuberculous pulmonary cavitation tending to heal spon- 
‘taneously. (L. Dunner) 274-277 

Air absorption corrections for soft X rays. (C. E. Eddy & J. L. Farrant) 278-279 

Radiological estimation of splenic enlargement in malignant tertian malaria. 
(W. H. T. Shepherd) 280-285 

The importance of air encephalography in investigation of epilepsy of late 
onset. (J. McM. Mennell & C, Worster-Drought) 286-288 


British Journal of Tuberculosis and Diseases of the Chest 
38 : April & July 1944 
Pulmonary hydatid disease. (N. R. Barrett & D. Thomas) 37-95 


British Medical Journal 
2 : 29/7/44 


Localization in the cerebrum and cerebellum. (E. D. Adrian) 137-140 

Some problems in riboflavin and allied deficiencies. (H.S. Stannus) 140-144 

Post-operational strain in the Navy. (D. Curran & G. Garmany) 144-146 

Schick reactions in recently confined women and their infants. (G. P. Wright 
& W. M. Clark) 146-148 

Radiotherapy of ectopic calcification. (E. Millington) 148-149 

Somé common pediatric procedures : a reassessment for child welfare practice. 
(D. Bell) 157-158 


2: 5/8/44 
enicillin: asurvey. (H.W. Florey) 169-171 
tment of acute empyema with penicillin. (E. C. B. Butler, K. M. A. Perry 
\ F. CO. Valentine) 171-175 
-cicithy in ophthalmology. (J. G. Milner) 175-178 
¢ 1 -~ cee, in infantile gastro-enteritis. (E. Burns & W. 
inn) 178-1 


\ re hemolytic transfusion reaction due to the Rh factor. (A. Beck, C. V. 
Parason & J. M. Owen) 180 


” 


2 : 12/8/44 


The nutritional status of Cambridge school-children. (J. Yudkin) 201-205 

Nutrition and scholastic attainment. (I. F. MacKenzie) 205-207 

Koilonychia and its recovery in cases. of thyrotoxicosis. (L. Cooke & S. M. 
Luty) 207-209 

Histological effect of injection of mepacrine (atebrin) dihydrochloride. (F. 
Hawking) 209-210 | 

Sterilization of the skin by colourless flavine (5-amino-acridine). (V. Bonney 
_& H. S. Allen) 210-211 

Pituitary cachexia treated with corticotrophic hormone. (R. E. Hemphill & 
M., Reiss) 211-213 

Trachoma in London: the end of a chapter. (A. Sorsby) 220-221 


2 : 19/8/44 


Scurvy : a survey of fifty-three cases. (R. B. McMillan & J. C. Inglis) 233-236 

Urticarial reactions and desensitization in allergic recipients after robe the 
fusions. (K. Maunsell) 236-239 

Incidence of bleeding are among R.A.F. ame and the value of ascorbic 
acidin treatment. (W. P. Stamm, T. F. Macrae & S. Yudkin) 239-241 

Incidence of gingivitis in the Royal Air Force. (G. A. Smart) 242-244 

Rupture of aortic aneurysm into the duodenum. (J. E. Morison) 244-245 


2 : 26/8/44 


Psychological medicine and the family doctor. (R. D. Gillespie) 263-268 Z 

An episode of *‘ homologous serum jaundice.” (W. H. Bradley, J. F. Loutit 
& K. Maunsell) 268-269 ’ 

Late results of closed intrapleural pneumolysis. (P. W. Edwards, A. C. Penman 
& J. Logan) 270-272 os 

Hilgh-toee deafness in school-children simulating mental defect. (M. D. 

heridan) 272-274 Bihity 

An “ explosive ” outbreak of hemolytic streptococcal tonsillitis on an R.A.F. 
station. (T. S. Wilson) 275-276 

Treatment of rheumatoid arthritis with bismuth. (A. H. Douthwaite) 276 

** Having your likeness taken”: observation in the student’s training. (F. 
Roberts) 284-286 


2: 2/9/44 
Some eral considerations on higher or postgraduate medical studies. 
(F. M. R. Walshe) 297-300 
Use and abuse of trichlorethylene. (G. E. H. Enderby) 300-302 
Treatment by movement. (J. Cyriax) 303-305 
Fatal case of mustard gas poisoning. (F. B. Hobbs) 306-307 . 
Heparin in intravenous infusions, including penicillin therapy. (P. Martin) 308 


Bulletin of War Medicine 
4: July 1944 


A review of recent Russian studies of gunshot wounds of the thigh. (I. Aird) 
619-620 


Edinburgh Medical Journal 
51: May 1944 


The controversy on contagiousness versus non-contagiousness of leprosy: with 
articular reference to Dr. W. Munro’s contributions published in the Edin- 
‘gh Medical Fournal. (E. D. W. Greig) 209-214 
Some problems of communal feeding. (C. P. Stewart) 213-228 
Abdominal pain in pregnancy. (E. C. Fahmy) 229-246 
Biochemical classification of coliform bacilliin sputum. (R. Salm) 247-251 


51 : June 1944 


War wounds of the abdomen. Report of sixty-four cases treated by laparotomy. 
(A. G. R. Lowdon) 257-279 

Propylene glycol vapour as an air disinfectant—I. (S. W. Challinor & J. P. 
Duguid) 280-289 

Experimental cancer research. (J. F. Riley) 290-299 


Journal of Endocrinology 
4: July 1944 


The artificial induction of lactation in the bovine by the subcutaneous implanta- 
tion of synthetic cestrogen tablets. (S.J. Folley & F. H. Malpress) 1-18 

Fracture of the pelvic bones in bovines implanted with tablets of synthetic 
estrogens. (A. T. Cowie) 19-22 . 

Artificial induction of lactation in bovines by oral administration of synthetic 
estrogens. (S. J. Folley & F. H. Malpress) 23-36 

The chemical composition of bovine mammary secretions induced by the sub- 
cutaneous implantation or oral administration of synthetic cestrogens. (S. J. 
Folley & F. H. Malpress) 37-42 

Experiments on the use of tablets containing 50 %, hexcestrol for the artificial 
induction of lactation in the bovine. (S. J. Folley, D. L. Stewart & F. G. 
Young) 43-52 ; ‘ 

Gstrogen treatment of cattle: induced lactation and other effects. (J. Ham- 
mond & F. T. Day) 53-82 

Gstrogen excretion in milk from cestrogenized cattle. (W. Lawson, S. W. 
Stroud & P. C. Williams) 83-89 

Induction of lactation in heifers by a single injection of esters of diethyl- 
stilbeestrol. (A. S. Parkes & R. E. Glover) 90-102 


Journal of Laryngology and Otology 
59 : January 1944 


Injury to the ears among battle casualties of the Western Desert. (E. G. Collins) 
I-15 

A comparative report on ear, nose and throat work in the Army at home and 
overseas. (J. R. Birrell) 16-31 

Sarcoma of the middle ear and mastoid. (A.C. Maconie) 32-35 

Skin grafting in frontal sinus operations. (W.H. Bradbeer) 36-37 


Journal of Tropical Medicine and Hygiene 
47 : February—March 1944. 


The cultivation of the lepra bacillus. (C. L. Trout) 1-2 


47 : April-May 1944 


Eye changes in trypanosomiasis. (J. G. Scott) 15-17 

Alleged medicinal and dietetic properties of the algarrabo. (K. V. Earle) 17-18 
Vincent’s gingivitis treated with sulphathiazole. (K. V. Earle) 18-19 
Prophylactic treatment of bilharzia infection. (F. G. Cawston) 20 


47 : June-July 1944 


Filariasis in the white man. (H. Neumann) 25-28 
Investigations into the etiology of exanthematic typhus. (G. Spaet) 28-30 


Lancet 
2 : 29/7/44 


Rehabilitation of the injured in this war and the I@st. (H. A. T. Fairbank) 
131-134 

Naval experience in relation to a National Health Service. (S. Dudley) 134-137 

Burns in warfare. (N. J. Logie) 138-140 

Treatment of varicose veins by diathermy. (R.A. Smith) 141-142 

Synergic action of penicillin and sulphonamides. (J. W. Bigger) 142-145 

Traumatic retroperitoneal rupture of the duodenum. (P. A. Trafford) 145-146 

Relapse of quartan fever after 12 and 21 years. (P. G. Shute) 146 

Growth at home and at school. (E. M. Widdowson & R. A. McCance) 152-153 


2: 5/8/44 
Primary tuberculous infection in nurses: manifestations and prognosis. (M. 
Daniels) 165-170 
Resuscitation of battle casualties. (D.S. Dick) 170-172 
Intra-oral splint for facial palsy. (A. G. Allen & D. W. C. Northfield) 172-173 
Note on a commonly unrecognised type of injury to the cervical spine and spinal 
cord in association with head injuries. (F. M. R. Walshe) 173-175 
‘oo — of ethylene glycol monophenyl ether (phenoxetol). (H. 
171 
Phenoxetol in the treatment of anea infections. . Goug . Berry 
obs. Still) 176-178 ate seeping ang 2 
pontaneous rupture o: ie oe: b . L. Collis, D. R. 
Wt Bond) = sophagus. (J s. R. Humphreys & 
A note on the Thomas splint. (C. A. Pannett) 180 


197 





2 : 12/8/44 


Major complications of penetrating wounds of the chest. 
Litchfield & C. J. Hodson) 197-201 

Primary tuberculous infection in nurses : 
Daniels) 201-204 

Processing of plasma with kaolin. (M. Maizels) 205-208 

Crush kidney syndrome in the cat. (M.G. Eggleton) 208-210 

Treatment of typhus with anti-typhus horse serum. (M. Wolman) 210-212 

Psychiatric casualties from the Normandy beachhead: first thoughts on 100 
cases. (C. Anderson, M. Jeffrey & M. N. Pai) 218-221 


(A. L. @’ Abreu, J. W. 


manifestations and prognosis. (M. 


2: 19/8/44 
A year of military medicine in India. (A. W. D. Leishman & A. R. Kelsall) 
231-235 
Wounds of the joints. (H. Fruchaud) 235-238 
Acridines in septic wounds : use of s-amino-acridine. (H.R. G. Poate) 238-240 
The talocalcanean articulation. (F. W. Jones) 241-242 
Air-embolism in criminal abortion. (D. Teare) 242 
Estimation of thiouracil in urine. (A. B. fame 242-243 
The orthopedic anesthetist. (B. G. B. Lucas & I. A. G. L. Dick) 243-244 
Primary tuberculous infection in nurses : manifestations and prognosis. (M. 
Daniels) 244-246 


2 : 26/8/44 

Intrathoracic metallic foreign bodies. (A. L. d’Abreu, J. W. Litchfield & C. J. 
Hodson) 265-268 

Clinical trial of globin insulin and other insulins with delayed action. (J. C. 
Eaton) 269-270 

Aneurysm of the anterior tibial artery: with a note on,arteriography. (M. 
Fallon) 270-272 

Treatment of perforating corneal ulcer. (E. M. G. Galton) 37283 

Tetra ethyl thiuram monosulphide in the treatment of scabies. (D. B. Bradshaw) 


273-275 
Bronchial asthma treated by breathing exercises. (H. I. Weiser) 274-276 


2 : 2/9/44 


Hepatitis after yellow fever inoculation : Relation to infective hepatitis. (G. M. 
indlay, N N. i. Martin & J. B. Mitchell) 301-307 _ 
Cardiac neurosis as a manifestation of hypoglycemia. (R.\Greene) 307-308 
a with pulmonary disease on return from the tfopics. (J. Apley & 
Grant) 308-309 

Note on scalp closure. (H. Gillies) 310-311 

Outbreak of pneumonia in smallpox contacts. 
312 

Superior sulcus tumour (Pancoast). 
lander) 312-313 


(H. T. Howat & W. M. Arnott) 
(B. A. Dormer, F. J. Wiles & J. Fried- 


Public Health 
57: May 1944 


Some aspects of cardiovascular disease with special reference to public health. 
(G. E. Donovan) 85-88 


Tuberculosis and housing. (H. J. Peters) 89-92 


57: June 1944 


Legislative measures against the spread of venereal diseases in Sweden. (R. J. M. 
Hallgren) 96-99 


British Medical Bulletin is published by the British Council. 
and each volume will contain a maximum of 12 parts, issued at approximately monthly intervals. 
The object of the Bulletin is to provide a guide to medical work in Britain. 
seas for further information on any of the investigations reported, or for general information, 
bibliographies, and particulars of medical books and journals published in Britain should be 
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57: July 1944 


The nutritional status of factory workers. (J. Yudkin) 109-111 
inimum requirements in the examination of tuberculosis home contacts. 
(B. C. Thompson) 111-113 


Proceedings of the Royal Society, B 
132 : July 1944 


Morphine-like properties of di heplothatensine « and related compounds. (E. C. 
ids, W. Lawson & P. C. Williams) 119-1 

The shape of the human ej as a function o Soe, (P. B. Medawar) 133-14) 

Studies on the absorption of subcutaneously implanted tablets of hexoestro! 
(S. J. Poy, 142-163 — 

The response of the bovine ovary regnant mares’ serum and horse pituitary 
extract. (S.J. Folley & F. H. Fe on 164-188 

Ovarian stimulation by cestrogens: effects in immature hypophysectomize:! 
rats. (P. C, Williams) 189-199 


Transactions of the Royal Society of Tropical Medicine and Hygiene 
37 : February 1944 


A survey of tropical diseases as seen in the Middle East. (E. Bulmer) 225-242 

a therapy in bacillary dysentery. (J. S. K. Boyd & B. Portney 
243-262 

Serological examination and a cutaneous test in the diagnosis of bacillary 
dysentery. (F. Dreyfuss & J. Gurevitch) 263-270 

1% in the ly and treatment of trypanosomiasis. (L. Van 
Hoof, C. Henrard & E. Peel) 271-280 . 

= sickling phenomenon in the blood of West African natives. (R. W. Evans) 
281-2 


37: March 1944 


_ diseases affecting West African native troops. (R. M. Murray-Lyon) 

287-302 

Pigment metabolism and renal failure in acute sulphonamide hemolysis re- 
sembling blackwater fever. (H. Foy, J. Gluckman & A. Kondi) 303-319 

Technique and interpretation of the Weil-Felix test in typhus fever. (A. Felix 
321-341 

Note on the preparation of suspensions for the Weil-Felix test. (R. F. Bridges 
343-344 


37: May 1944 


Heat effects in British service personnel in Iraq. 

eee filariasis: an experimental study. (T. 
D. S. Rao) 373-386 

Portal cirrhosis in Iraq. (R. S. Stacey) 387-398 

Lobar pneumonia in African soldiers. (T. Simpson) 399-407. 

Kala-azar in East Africa. (A.C. E. Cole) 409-435 

Cutaneous leishmaniasis in Nigeria. (B. G. T. Elmes & R. N. Hall) 437-439 

Abdominal pain in the diagnosis of early kala-azar. (E. Burke) 441-445 

An unusual case of kala-azar successfully treated with stilbamidine. (M. A. 
Shellim) 447-449 

Asthma produced by Ascaris infestation. 


- C. Morton) 347-372 
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